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DECLARATION STATEMENT

SITE NAME AND LOCATION

Roebling Steel Company Site (EPA ID# NJD073732257)
Florence Township, Burlington County, New Jersey
Operable Unit 5 (OU5) and Amendment to Operable Unit 3 (OU3)
Remedy

STATEMENT OF BASIS AND PURPOSE

This decision document presents the OU5 Selected Remedy for soil,
sediment and groundwater contamination, and amends the 1991 OU3
Remedy for the Slag Area. The Selected Remedy was chosen in
accordance with the Comprehensive Environmental Response,
Compensation and Liability Act, as amended, and to the extent
practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan. This decision is based on the Administrative
Record file for the site.

The State of New Jersey concurs with the OU5 Selected Remedy and
the Amendment to 'the OU3 Remedy. A copy of the related
concurrence letter can be found in Appendix IV. The information
supporting this remedy is contained in the Administrative Record
for this site, the index of which can be found in Appendix III.

ASSESSMENT OF THE SITE

The response actions selected in this Record of Decision (ROD)
are necessary to protect public health or welfare or the
environment from actual or threatened releases of hazardous
substances from the site into the environment.

DESCRIPTION OF THE SELECTED REMEDY

This is the fifth remedial phase, or operable unit, and fourth
ROD for the Roebling site. The major components of the OU5
Selected Remedy, which takes into consideration the amendment of
the OU3 Remedy, include:

Soils

Capping of site-wide contaminated soil, including the Slag
Area. Two distinct capping options are considered based on
the physical characteristics of different portions of the
site, and the current and potential future uses of each
portion, Option (a) soil/asphalt, and Option (b) soil only;

848590002



The cap will support a stormwater management system and
erosion controls along the shoreline;

Implementation of a long-term maintenance and monitoring
program to ensure the integrity of the capped areas; and,

Institutional controls to restrict future excavations
through the soil cap and limit future land uses.

Sediments

• Dredging of the contaminated sediments found in the Delaware
River and Crafts Creek;

• Dewatering and capping of the dredged sediments on-site;
and,

• Backfill by placement of a sandy loam soil with organic
matter and restoration of dredged areas by re-establishing
wetlands.

Groundwater i
• Implementation of a long-term groundwater sampling and

analysis program to monitor the contaminant concentrations
in the groundwater at the site, to assess the migration and
attenuation of these contaminants in the groundwater over
time; and,

• Institutional controls to restrict the installation of wells
and the use of contaminated groundwater in the vicinity of
the site.

DECLARATION OF STATUTORY DETERMINATIONS

Part 1: Statutory Requirements

The Selected Remedy is protective of human health and the
environment, complies to the extent practicable with federal and
State requirements that are applicable or relevant and
appropriate (ARARs) to the remedial action, and is
cost-effective. The Selected Remedy for the soils, sediments and
groundwater components utilize permanent solutions and
alternative treatment (or resource recovery) technologies to the
maximum extent practicable. In addition, EPA is invoking an ARAR
waiver due to technical impracticability for groundwater at the
site since groundwater remediation in the overburden aquifer is
not practicable from an engineering perspective.
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Part 2: Statutory Preference for Treatment

The Selected Remedy does not satisfy the statutory preference for
treatment as a principal element since the selected soil remedy
component requires capping the contaminated soils and slag in
place, and utilizing institutional controls to prevent exposure
to the contaminated soils and slag. For sediments, the Selected
Remedy component requires dredging contaminated sediments,
dewatering the sediments and placing them on site below the soil
cap, and utilizing institutional controls to prevent exposure.
Also, the selected groundwater remedy component does not satisfy
the statutory preference for treatment as a principal element
since it utilizes institutional controls to monitor the levels of
contamination in groundwater and any potential migration. ARARs
are not expected to be achieved; therefore, EPA is invoking a
technical impracticability waiver.

However, the principal threats posed by the site consist mainly
of waste products and materials from the steel manufacturing
process that have contaminated the soils, sediments and
groundwater. Many of these principal threats were addressed
during removal actions at the site or earlier site Operable Unit
Records of Decision. The previous three RODs, signed in 1990,
1991, and 1996, selected remedies that address the principal
threat source materials including: removal of drums,
transformers, tanks, a baghouse dust pile, chemical piles, and
tires; removal of contaminated surface soils from two adjacent
parks; and remediation of 70 abandoned buildings which contain
contaminated process dust, friable asbestos, contaminated
equipment, tanks, pits and sumps, and underground piping systems.
Remaining principal threat sources of contamination, also
referred to as areas of concern (AOCs), will be remediated as
part of the OU4 building cleanup.

Part 3: Five-Year Review Requirements

Because the Selected Remedy will result in hazardous substances,
pollutants, or contaminants remaining on the site above levels
that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within five years after
initiation of the remedial actions to ensure that the Selected
Remedy is, or will be, protective of human health and the
environment.
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ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary
section of this ROD. Additional information can be found in the
Administrative Record file for this site.

• Chemicals of concern and their respective concentrations may
be found in the "Site Characteristics" section.

• Baseline risk represented by the chemicals of concern may be
found in the "Summary of Site Risks" section.

• A discussion of cleanup levels for chemicals of concern may
be found in the "Remedial Action Objectives" section.

• A discussion of source materials constituting principal
threats may be found in the "Principal Threat Waste"
section.

• Current and reasonably anticipated future land use
assumptions are discussed in the "Current and Potential
Future Site and Resource Uses" section.

• A discussion of potential land use that will be available at
the site as a result of the Selected Remedy is included in
the "Remedial Action Objectives" section.

• Estimated capital, annual operation and maintenance (O&M),
and total present worth costs are discussed in the
"Description of Alternatives" section.

• Key factors that led to selecting the remedy (i.e., how the
Selected Remedy provides the best balance of tradeoffs with
respect to the balancing and modifying criteria,
highlighting criteria key to the decisions) may be found in
the "Comparative Analysis of Alternatives" and "Statutory
Determinations" sections.

Janetf. Kermy "x/ Darc
Regional Administrator
Region II
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RECORD OF DECISION FACT SHEET
EPA REGION II

Site:

Site name: Roebling Steel Site

Site location: Florence Township, Burlington County, New Jersey

HRS score: 41.02

Listed on the NPL: September 8, 1983

Record of Decision:

Date signed: September 30, 2003

Selected Remedy:

Soil. Alternative 3: Capping, Stormwater Management and
Erosion Controls, including the Slag Area
(Soil/Asphalt Cap is referred to as Option A
and a Soil Cap is referred to as Option B)

Sediment Alternative 5: Dredging, On-site Disposal, and
Restoration

Groundwater Alternative 2: Long-term monitoring and
Institutional Controls

Capital cost:
Soil Alternative 3 (including $20,092,000 (Option A)
the Slag Area) $16,839,000 (Option B)

Sediment Alternative 5 $11,354,000
Groundwater Alternative 2 $15,000

Anticipated Construction Completion: September 2007

0 & M cost:
Soil Alternative 3 (including $212,000 (Option A)
the Slag Area) $178,000 (Option B)

Sediment Alternative 5 $0
Groundwater Alternative 2 $50,000

Present-worth cost:
Soil Alternative 3 (including $24,422,000 (Option A)
the Slag Area) $20,479,000 (Option B)

Sediment Alternative 5 $11,354,000
Groundwater Alternative 2 $686,000
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Lead:

Site is currently fund lead: EPA is the lead agency

Primary Contact: Tamara Rossi, Remedial Project Manager,
(212) 637-4368

Secondary Contact: Jeff Josephson, Team Leader, New Jersey
Projects/State Coordination Team,
(212) 637-4404

Waste:

Waste type: Primarily inorganics and semi-volatile organics

Waste origin: Steel Manufacturing Facility

Contaminated medium: Soil (including the Slag Area),
Sediment, and Groundwater

848590007



DECISION SUMMARY

Operable Unit 5 and
Amendment to Operable Unit 3 Selected Remedy

Roebling Steel Superfund Site

Florence Township, Burlington County, New Jersey

United States Environmental Protection Agency

Region II

September 2003

848590008



TABLE OF CONTENTS

SITE NAME, LOCATION AND DESCRIPTION . . . . . . . . . . . . . . 1

SITE HISTORY AND ENFORCEMENT ACTIVITIES . . . . . . . . . . . . 3

HIGHLIGHTS OF COMMUNITY PARTICIPATION . . . . . . . . . . . . 12

SCOPE AND ROLE OF OPERABLE UNIT . . . . . . . . . . . . . . . 12

SUMMARY OF SITE CHARACTERISTICS . . . . . . . . . . . . . . . 13

CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES . . . . . 25

SUMMARY OF SITE RISKS . . . . . . . . . . . . . . . . . . . . 26

REMEDIAL ACTION OBJECTIVES . . . . . . . . . . . . . . . . . 33

DESCRIPTION OF REMEDIAL ALTERNATIVES . . . . . . . . . . . . 35

COMPARATIVE ANALYSIS OF ALTERNATIVES . . . . . . . . . . . . 47

PRINCIPAL THREAT WASTE . . . . . . . . . . . . . . . . . . . 59

SELECTED REMEDY . . . . . . . . . . . . . . . . . . . . . . . 60

STATUTORY DETERMINATIONS . . . . . . . . . . . . . . . . . . 64

DOCUMENTATION OF SIGNIFICANT CHANGES . . . . . . . . . . . . 71

APPENDICES

APPENDIX I
APPENDIX II
APPENDIX III
APPENDIX IV
APPENDIX V
APPENDIX VI

FIGURES
TABLES
ADMINISTRATIVE RECORD INDEX
STATE CONCURRENCE LETTER
RESPONSIVENESS SUMMARY
TECHNICAL IMPRACTICABILITY EVALUATION

848590009



SITE NAME. LOCATION. AND DESCRIPTION

The Roebling Steel Site (Site) is a 200-acre property bordered by
Second Street and Hornberger Avenue in the Village of Roebling,
Florence Township, Burlington County, New Jersey. Geographically,
the Site is located at latitude' 40° 07' 25" N and longitude 74°
46' 30" W (Bristol 7-1/2 minute USGS quadrangle map). The Site
is bordered on the north and east by the Delaware River and
Crafts Creek, respectively. A fence identifies the southern
boundary of the Site. A Penn Central (Conrail) railroad track
runs adjacent to the southeastern boundary of the Site. U.S.
Route 130 is approximately one-half mile south of the site
property, as shown in Figure 1.

Residential properties in the Village of Roebling are located to
the west and southwest of the Site at a zoning density of
approximately eight dwellings per acre. Most residential
development adjacent to the Site was constructed by the steel
plant operators and used to house plant employees. The nearest
residences are approximately 100 feet away from the site property
boundaries, 250 feet from the slag disposal area at the
northwestern edge of the Site, and 1,200 feet from the wastewater
treatment plant and sludge lagoons at the northeastern edge of
the Site. Two public playgrounds, the Roebling Park and
southeast playground, are adjacent to the Site. The residential
area of Florence Township is one to two miles west of the Site.
The remainder of the Township consists of farmlands, wetlands and
forested areas, except for a few residential areas abutting
roadways. The population of Florence Township is 10,746 (2000
census).

The Site is an inactive facility that was used from 1906 until
1982, primarily for the production of steel products. Steel
production resulted in the generation of significant quantities
of waste materials in both liquid and solid forms. The majority
of liquid wastes were discharged to Crafts Creek and the Delaware
River. Large quantities of solid wastes, including slag, mill
scale, spent refractory materials, and other production residues,
were disposed at the Site. Slag material was used to fill in a
large portion of the bordering Delaware River shoreline. There
were approximately 70 buildings, some quite large, on the main
plant area of the Site; they are connected by a series of paved
and unpaved access roads, as shown in Figure 2. Prior to
remediation of the buildings, they contained contaminated process
dust on the walls and floors, contaminated process equipment,
tanks, pits and sumps, underground piping systems, and damaged
friable asbestos.

848590010



The site topography is essentially flat, except for a hill on the
southern boundary of the slag disposal area that rises to
Riverside Avenue, a steep slope down to the banks of the Delaware
River, and that portion of the slag area where crucible-shaped
slag piles are present. The Site is situated between 15 and 35
feet above mean sea level (MSL), in the Delaware River drainage
basin, and is mostly above the 100-year flood plain except for
two portions of the slag disposal area.

The groundwater underlying the Site is at the margin of the
Potomac-Raritan-Magothy aquifer, designated by the State of New
Jersey as a Class 2A drinking water aquifer. The Village of
Roebling and Florence Township obtain their potable water from
public supply wells located about two miles west of the Site.
The city of Burlington, approximately six miles downstream from
the Site, obtains potable water from both the Delaware River and
shallow groundwater wells. The groundwater flow of the upper and
lower aquifers radiates out from, the southwest corner of the Site
and discharges directly into the Delaware River. At low tide,
the Site discharges groundwater to the river, while at high tide
the river acts to recharge the aquifer along certain sections of
the shoreline. Some shallow groundwater also discharges to the
Crafts Creek tidal channel/basin area.

The Delaware River, in the 'vicinity of the Site, is part of the
freshwater portion of the estuary located in the Delaware River
Basin Commission (DRBC) Water Quality Zone 2, between the head of
tide at Trenton, New Jersey and Northeast Philadelphia,
Pennsylvania. The Delaware River is used for contact (e.g.,
swimming) and non-contact (e.g., boating) recreational activities
in the vicinity of the Site. This reach of the Delaware River is
subjected to tidal influence, with the vertical tidal range
measuring approximately eight feet at the Site. There are
approximately 25 major municipal and industrial dischargers that
are within one tidal excursion from the Site. The area adjacent
to the Site is part of a five-mile stretch that does not support
fishing; State-wide advisories have been issued on the
consumption of certain fish.

The Roebling Steel Superfund Site (EPA ID# NJD073732257) is on
EPA's National Priorities List (NPL). EPA is the lead agency for
the site, and the New Jersey Department of Environmental
Protection (NJDEP), is the support agency.
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SITE HISTORY AND ENFORCEMENT ACTIVITIES

Historical Site Use

About the turn of the century, the John A. Roebling's Sons
Company in Trenton, New Jersey, was expanding its operations.
The Roebling family selected Kinkora, later known as Roebling, as
the location of the new steel plant. The land was purchased, and
riparian rights to fill in the river were obtained, so that as
the plant required additional structures, there would be enough
room for expansion, as shown in Figure 3. In 1904, construction
of the steel plant began, with a Melt Shop, Blooming Mill, Rod
Mills, Wire Mills, Cleaning Houses, Annealing and Tempering
Shops, and a Woven Wire Fabrics Factory. In addition to the
steel plant, a complete town for the workers, with a hospital,
schools, shops, banks and theaters was built to house a
population of approximately 4,000. Over time, buildings were
constructed as needed, many on the slag fill. The sequence of
structures at the Site was logically ordered to suit the various
different process steps involved in the manufacturing of steel
products.

The John A. Roebiing's Sons Company owned and operated the steel
wire manufacturing plant until-its sale to Colorado Fuel & Iron
Company, later known as CF&I Steel Corporation, (CF&I) in 1952.
The Roebling name is synonymous in the United States with the
manufacture of quality wire cable and rope used in the
construction of major suspension bridges, manufacture of
elevators, electric and telegraph transmission lines, and in the
marine and airline industries. The surrounding Village of
Roebling and the Main Gate Building at the original entrance .to
the plant have been listed on the National Register of Historic
Places (NRHP) since 1978.

CF&I operated the Site from 1952 until 1974. Equipment in the
Roebling facility was updated in the 1960s (e.g., CF&I replaced
the open hearth furnaces with electric arc furnaces in 1968).
During this period, the Roebling facility concentrated in the
high carbon wire segment .of the wire industry and withdrew from
the suspension bridge construction market and from nonferrous
wire production. Crane Co. became the major stockholder in CF&I,
in the late 1960s and subsequently began a shutdown of CF&I's
unprofitable production facilities. By the early 1970s, the
Roebling facility's financial strength had declined, and Crane
Co. decided to close the Roebling facility in 1974.

In June 1974, the plant ceased operations under CF&I. The Alpert
Brothers Leasing Company (ABLC) purchased the machinery and
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equipment at the Site from CF&I in September 1974. ABLC formed
the Roebling Steel and Wire Corporation (RSWC) , which purchased
the Site and certain other equipment from CF&I in October 1974.
ABLC leased the machinery and equipment it bought to RSWC. RSWC
filed for Chapter 11 bankruptcy in May 1975. ABLC/RSWC operated
the facility until May 1979, when a new company (with new
owners), the John A. Roebling Steel Corporation (JARSCO), was
formed. Through private funds and financial assistance (in the
form of guaranteeing the initial loan) from the Economic
Development Administration (EDA) of the U.S. Department of
Commerce and the New Jersey Economic Development Authority,
JARSCO purchased and operated the Roebling facility. JARSCO
ceased operations in November 1981 and leased portions of the
Site to other businesses. JARSCO began liquidating in September
1982 and granted peaceful possession of the property to EDA in
April 1983.

The Roebling Wire Company (RWC) purchased the wire mill equipment
from JARSCO and leased the wire milJ premises. RWC began wire
production in January 1982, closed in the summer of 1983, filed a
Chapter 11 petition for bankruptcy, but continued to occupy the
site premises until October 1985.

From 1978 through 1988, the Site supported a variety of other
industrial activities in addition to the RWC, and included a
polymer-reclamation facility, a storage facility for vinyl
products, a warehouse facility, a facility for repairing and
refurbishing refrigerated trailers and shipping containers, a
storage facility for insulation, and an equipment storage
facility for a construction company.

The EDA provided financial assistance to JARSCO starting in 1979
to promote companies and businesses on the Site; all of these
companies have since ceased operating on the Site. EDA remained
the creditor in possession of the real property and equipment at
the Site until the property was turned over to Florence Township
as a result of the February 2001 condemnation proceeding.

Manufacturing and Waste Disposal Activities

Steel production resulted in the generation of significant
quantities of waste materials in both liquid and solid forms.

Liquid Wastes

The majority of liquid wastes were discharged to Crafts Creek and
the Delaware River. The facility contained an underground
piping system of storm, sanitary, acid and oil lines, and seven
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discharge outfalls to the Delaware River and Crafts Creek. The
discharge outfalls carried storm water, cooling water, spent
acid, acid rinse waters, oily wastewaters, and effluent from the
wastewater treatment plant (post-1973) to the Delaware River and
Crafts Creek.

Wire was cleaned using hydrochloric or sulfuric acids to remove
scale. The principal acid contamination was caused by dumping
tubs of spent acid used in the cleaning departments into the
sewer system without neutralization.

Large volumes of surface water and groundwater were used for
plant operations. As a result of the different mill processes
used at various times in each building, process water would be
contaminated with iron, lead, zinc, oil, chloride, phosphate,
sulfate, soap, and spent pickle acid.

Solid Wastes

Slag material was generated as a means to separate the metal
impurities from the moltened steel and was disposed of in the
slag area along the Delaware River. The slag area was used
primarily for the' disposal of slag. Materials disposed in the
landfill included: spent refractory brick, baghouse dust, well
scale, furnace scale, and decommissioned process equipment were
disposed of in the landfill on-site.

Records were kept of the annual quantities of lead used at the
Site. For example, in 1965 the following processes used lead in
these amounts:

Galvanizing Shop (Building 8) - 250,359 pounds
Patenting Shop (Building 10) - 946,675 pounds
Wire Mill #2 (Building 13) - 525,920 pounds

Waste lead was removed as dross, accumulated in drones and sold
to off-site smelters. In addition, lead was released into the
atmosphere as volatilized gases and found in residues on process
equipment.

Air Pollutants

No dust control system was used during the operation of the open
hearth furnaces at the Site. Dust would be released within the
buildings, and, of course, directly out of the stacks. When the
electric arc furnaces replaced the open hearth furnaces in 1968,
dust control facilities were used.
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Compliance History

The lack of properly operated environmental control facilities at
the Site resulted in several regulatory agencies issuing notices
of noncompliance to site owners and operators. On May 19, 1964,
the New Jersey Department of Health (NJDOH) recommended that CF&I
install a wastewater treatment plant. A NJDOH status report
described operations conducted at the Site by CF&I, which was
then discharging 15-million gallons per day (mgd) of untreated
acidic industrial wastes and plant cooling water into the
Delaware River. The effluent was acidic and contained high
levels of iron and other metals, suspended solids, and oil. On
May 31, 1968, NJDOH ordered CF&I to cease polluting the Delaware
River and required the construction of a wastewater treatment
plant. In 1972, the wastewater treatment plant was completed and
placed into operation.

On November 15, 1974, the New Jersey Department of Environmental
Protection (NJDEP) met with the facility owners to discuss
various aspects of the operations at the Site, including the
absence of liners under the sludge lagoons, groundwater
contamination, landfill operations, oil unloading, and
transmission and "storage operations.

In October 1979, NJDEP issued JARSCO a permit to upgrade and
operate an industrial wastewater treatment plant (the CF&I
wastewater treatment plant with improvements). The permit
required the installation of monitoring wells and the performance
of bioassay monitoring. The DRBC granted approval to JARSCO to
withdraw surface water from the Delaware River and to discharge
wastewater to the Delaware River in compliance with DRBC water
quality standards.

On June 13, 1979, the JARSCO operation was inspected by NJDEP and
the Burlington County Health Department. Six hundred 55-gallon
drums containing waste oil were discovered on-site. NJDEP
requested that these drums be removed. In November 1979, NJDEP
issued a notification of violation to JARSCO, as a result of the
inspection of the Site on June 13, 1979. JARSCO was later cited
for committing a health and safety violation as it attempted to
remove the drums from the Site without completing the required
waste manifests.

On January 29, 1980, NJDEP named JARSCO as one of 38 hazardous
waste sites most urgently needing cleanup in the State of New
Jersey. The following potential pollution sources were
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identified: 100 oil drums, PCB transformers, a tire pile,
abandoned oil and chemical storage tanks, and bag house dust
storage piles.

In 1981, JARSCO was cited by NJDEP for noncompliance with
conditions in the permit for'operation of its wastewater
treatment plant (conditions such as installation of monitoring
wells, bioassay monitoring, flow measurement, and discharge
monitoring). On May 11, 1981, NJDEP issued a Notice of
Prosecution to JARSCO seeking the removal of oil drums and other
hazardous wastes stored on site. The U.S. Environmental
Protection Agency (EPA) performed a Resource Conservation and
Recovery Act (RCRA) inspection of the facility, and JARSCO was
cited for storage of baghouse dust without a permit. NJDEP
inspected and sampled the sludge lagoons and found the sludge to
contain volatile organics and heavy metals.

On July 22, 1981, JARSCO removed 20,000 gallons of waste oil and
60 cubic yards of contaminated soil from the Site.

On February 1, 1982, NJDEP issued JARSCO a deadline for the
submittal of a compliance plan, which would address a violation
of monitoring requirements for the wastewater treatment plant.
Since the JARSCO plant had closed in November 1981, it was not
required to meet the deadline.

In June 1982, NJDEP required the installation of two groundwater
monitoring wells downgradient from the lagoons and one well
upgradient from the lagoons. On June 28, 1982, EPA issued a
Complaint and Compliance Order that directed JARSCO to stop
storing hazardous wastes without a permit, to remove spilled dust
and contaminated soil, and to address contaminant migration.

In December 1982, an acid cloud at the RWC operations on-site was
reported. No violations could be detected when the facility was
inspected by NJDEP.

In February 1983, JARSCO officially abandoned the Site without
sufficiently addressing the permit compliance violations first
cited in 1981.

Later in 1983, NJDEP inspected the Site and found that permits
and certificates were missing from some of the RWC equipment. A
Compliance Evaluation Inspection performed by NJDEP found
unacceptable conditions at the RWC portion of the Site.
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Removal and Remedial Actions to Date

The Site was proposed for inclusion on EPA's National Priorities
List of Superfund sites in December 1982, and added to the list
in September 1983. In May 1985, EPA began a remedial
investigation and feasibility study (RI/FS) to characterize the
nature and extent of the contamination present at the Site. Due
to the numerous contamination sources and various pathways for
exposure associated with the Roebling Steel Site, EPA is
addressing the remediation in a phased approach.

As indicated in the table below, four removal actions have been
conducted at the Site. In December 1985, the State of New Jersey
removed picric acid and other explosive chemicals from one of the
on-site laboratories. EPA performed a removal action between
October 1987 and November 1988, that included the removal of lab
pack containers and drums containing corrosive and toxic
materials, acid tanks, and compressed gas cylinders. EPA
conducted another removal action in October 1990 that included
fencing a portion of the Slag Area and excavating contaminated
soil in an area of the Roebling Park, which borders the facility.
In October 1998, EPA initiated a removal action addressing both
the interior and'exterior friable asbestos-wrapped piping, and
completed this action in November 1999.

The first ROD for the Site was signed in March 1990, and resulted
in the completion of a remedial action in September 1991. That
remedial action, the first of several anticipated remedial
actions, known as operable units (OUs), continued the removal or
remediation of contaminated source areas. It included the
removal and off-site treatment and disposal of remaining drums,
transformers containing oil contaminated with polychlorinated
biphenyls (PCBs), the contents of exterior abandoned tanks, a
baghouse dust pile, chemical piles, and tire piles.

A second ROD was signed in September 1991, to address the
southeast playground (OU2), and a 34-acre Slag Area (OU3).. The
remedy selected for the southeast playground included excavating
contaminated soil hot-spots, off-site treatment, and disposal at
an appropriate facility. The Corps of Engineers (COE) was given
the responsibility to design and implement the remedy components
selected in the ROD. To expedite the cleanup of the playground,
the EPA Region II Removal Action Branch conducted the cleanup of
the playground in the Fall 1994, after the COE submitted a final
design to EPA. The remedy selected for the Slag Area included
treating hotspots, and then covering the entire 34-acre Slag Area
with a soil cap and vegetation. EPA is proposing changes to the
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RESPONSE ACTIONS DESCRIPTION AND STATUS

Removal Actions
• Removal Action I

• Removal Action 2

• Removal Action 3

Removal of drums, lab pack containers, acid tanks,
and compressed gas cylinders. Action completed in
1988.

Removal of contaminated surface soils from the
Roebling Park, and installation of a perimeter
fence around the Slag Area. Action completed in
1991.

Removal of site-wide friable asbestos on interior
and exterior piping, removal of heavy metal
process dust, and liquids and solids from vats and
tanks.

ROD 1 (1990)
• GUI Removal of drums, transformers, tanks, a baghouse

dust pile, chemical piles, tires. Action
completed in 1991.__________________________

ROD 2 (1991)
• OU2

• OU3
(the subject of
this ROD)

Removal of contaminated surface soils from the
Southeast Park. Action completed in 1995.

This amendment (also the subject of this ROD) will
modify the original remedy selected for the Slag
Area. Design near completion.

ROD 3 (1996)
• OU4 Remediation of 70 abandoned buildings which

contain contaminated process dust, contaminated
equipment, tanks, pits and sumps, underground
piping. Action was started in the summer of 1999.

ROD 4 (2003)
• OU5
(the subject of
this ROD)

This ROD will address all remaining contamination
problems at the Site, such as the site-wide soils,
river and creek sediments, and groundwater, and
will recommend changes to the Selected Remedy for
the Slag Area identified in the ROD 2. This is
the last OU at the Site.
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Selected Remedy for the Slag Area as part of this ROD. The
remedial design for the Slag Area cap and shoreline revetment is
near completion.

In September 1996, a third ROD was signed by EPA selecting a
remedy which includes removal and disposal of the contents from
underground storage tanks and underground piping, friable
asbestos abatement, decontamination and demolition of buildings,
recycling or disposal of scrap metal from building debris and
contaminated equipment, off-site disposal of process dust and the
contents of above-ground tanks, pits, and sumps, and the
restoration of the Main Gate House, (listed on the National
Register of Historic Places in 1978 as a property within the
Village of Roebling Historic District) and other historic
mitigative measures (OU4). The areas of concern (AOCs) that have
already been remediated are the following: aboveground and
underground storage tanks, friable asbestos, process dust, the
contents of pits and sumps, underground oil and chemical lines,
soils contaminated with oil, and the landfill. Certain areas of
the Site have been investigated (trenching of soils) to search
for AOCs. EPA continues to work on the cleanup of the buildings
and contamination sources..•
The overall strategy for the Roebling Steel Site addresses
contamination in a manner that would allow most of the Site to be
returned to productive use for industrial, commercial, or
recreational purposes. Additional investigations, remediation
measures, and institutional controls would be needed for
residential use of the property. EPA has completed GUI and OU2
called for by the first two RODs and the on-going remedial action
called for by the third ROD was started in the summer of 1999.
EPA will address the remaining cleanup work at the Site in this
fourth and final ROD. Concurrent with ongoing design activities,
an additional RI/FS was recently completed, which addresses
surface and subsurface soils, Delaware River and Crafts Creek
surface water and sediments, and groundwater. The RI/FS report
forms the basis for the fourth ROD and the proposed changes to
the remedy for the Slag Area selected in the 1991 ROD at the
Roebling Steel Site. The RI/FS incorporates an extensive data
investigation and discussion of potential cleanup alternatives
for remaining areas of contamination at the Site.

Enforcement Activities

In 1985 and 1987, General Notice Letters, pursuant to the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980, as amended, (CERCLA) were sent to potentially
responsible parties (PRPs), including past and present owners,
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operators, and tenants, informing them of their potential
liability and affording them the opportunity to participate in
.the respective response actions. The PRPs declined to
participate in these actions.

In December 1981, a PRP search was completed and Section 104(e)
information requests were sent to PRPs identified as potentially
viable.

EPA prepared a litigation referral which recommended the filing
of a proof of claim in a Chapter 11 bankruptcy proceeding by
CF&I, a former owner and operator of the Site. During CF&I's
ownership and operation of the plant and real property, the
company's handling, storage and disposal practices resulted in
the release or threatened release of hazardous substances at the
Site. On March 14, 1991, the United States Department of Justice
(DOJ) filed a proof of claim and EPA attained the status of an
unsecured creditor of CF&I.

In June 1991, a supplemental PRP search was initiated to fill
data gaps in the initial PRP search and incorporate new
information.

In July 1991, General Notice Letters pursuant to CERCLA were sent
to PRPs, reiterating notification of potential liability,
affording them the opportunity to participate in the response
actions for the Site, and informing them of the public comment
period and public meeting regarding the selection of a remedy for
the slag area and southeast playground.

In January 1992, DOJ submitted a Statement of Debtor's Liability
which provided an estimation of the debtor's liability and
preserved EPA's status as an unsecured creditor in the CF&I
bankruptcy proceeding. Since EPA and CF&I were unable to agree
on a mutually acceptable dollar amount representing CF&I's
liability for EPA's environmental claims at the Site, the Court
ordered an estimation proceeding to value EPA's claim. The Court
scheduled various pre-trial activities from February through June
1992.

In June and July 1992, DOJ and EPA took part in an estimation
proceeding as part of the CF&I Chapter 11 bankruptcy proceeding.
Closing arguments were held in August 1992. Shortly thereafter
EPA and CF&I entered into a settlement and stipulated as to the
value of EPA's allowed claim.

In September 1993, the supplemental PRP search was completed.
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In June 1995, a settlement agreement between EPA and Reorganized
CF&I providing for a lump sum payment of $2.2 million was signed.
Reorganized CF&I paid EPA the $2.2 million in August 1995.

In 1996-2000, EPA continued assessing the potential liability of
the various tenants through employee interviews, review of
documents, and Section 104(e) information requests.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Proposed Plan and supporting documentation for OU5 and OU3
were released to the public for comment on August 21, 2003.
These documents were made available to the public at the EPA
Administrative Record File Room, 290 Broadway, 18th Floor, New
York, New York; the Florence Township Public Library, Roebling,
New Jersey; and the Florence Township Municipal Building,
Florence, New Jersey.

In August of 2003, EPA issued a notice in the Burlington .County
Times newspaper and the Bordentown Register News newspaper, which
contained information relevant to the public comment period for
the site, including the duration of the comment period, the date
of the public meeting and availability of the administrative
record. A Superfund Flyer was mailed to individuals on a mailing
list maintained by EPA for the Site. The public comment period
began on August 21, 2003 and ended on September 19, 2003.

A public meeting was held on August 28, 2003, at the Florence
Township Municipal Building located on Broad Street, Florence,
New Jersey. The purpose of this meeting was to inform local
officials and interested citizens about the Superfund process, to
discuss the Proposed Plan and receive comments on the Proposed
Plan, and to respond to questions from area residents and other
interested parties. Responses to the comments received at the
public meeting and in writing during the public comment period
are included in the Responsiveness Summary.

SCOPE AND ROLE OF THIS OPERABLE UNIT

For .the purpose of planning response actions, EPA has addressed
the Site in separate operable units. EPA has completed three
removal actions, OU1 and OU2 called for by the first two RODs,
and the on-going remedial action called for by the third ROD was
started in the summer of 1999.

This action, referred to as OU5, will be the final response
action for the Site. The scope of this proposed action
specifically addresses contaminated site-wide soils, sediments,
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and groundwater. Additionally, the Selected Remedy for the Slag
Area identified in the September 1991 ROD, referred to as OU3,
will be changed to the OU5 Selected Remedy for the soils.

EPA plans to coordinate the Selected Remedy for OU5 and amended
remedy for OU3 with the remedy selected for OU4. The principal
threats posed by the Site consist mainly of wastes products and
materials from the steel manufacturing process that have
contaminated the soils, sediments and groundwater. These sources
of contamination, also referred to as areas of concern (AOCs),
will be remediated as part of the OU4 building cleanup.
Therefore, any AOC that may be identified during implementation
of OU4 will be properly delineated and remediated prior to
capping activities.

SUMMARY OF SITE CHARACTERISTICS

EPA, through its contractor, the Foster Wheeler Environmental
Corporation (FW), previously known as Ebasco Services, conducted
field investigations in multiple phases between November 1985 to
April 1998. The purpose of these investigations was to determine
the nature and extent of contamination of the entire Site. The
field work necessary to fully characterize those areas to be
included in the fourth ROD was completed in April 1998. Further,
a groundwater modeling effort was conducted based on the data
gathered during the field investigations which culminated with
the development of a technical memorandum in March 2002 on .the
results of the groundwater modeling and specified in Appendix D
of the RI Report. The potential areas of contamination at the
Site were addressed in the following investigations and the
results can be found in the RI report, which was completed in May
2002:

Geophysical Survey and Test Pit Investigation: potential areas
for buried wastes on the Site were identified during the
geophysical survey and investigated through test pit excavations.

Surface and Subsurface Soil Investigation: off-site soils, on-
site soils, test pit soils, and potential hot spot soils
(sludge lagoons, former transformer pads, asbestos soil, oiled
roadways, stressed vegetation).

Sediment Investigations: potential impacts to the Delaware River
and Crafts Creek from site-originated surface water run-off,
sewer outfall, and groundwater discharges; establishing
contaminant concentration ranges throughout the Delaware River;
macroinvertebrate toxicity and benthic community evaluation; and
delineation of sediment hot spots.
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Hydrogeologic Investigation: monitoring well installations,
hydropunch program, groundwater elevation measurements, on-site
groundwater sampling, residential well sampling, groundwater seep
sampling, aquifer testing, and abandonment of facility wells.

Surface Mater Investigation: potential impacts to the Delaware
River and Crafts Creek from site-originated surface water run-
off, sewer outfall, and groundwater discharges from the Slag Area
and the back channel area; and establishing contaminant
concentration ranges throughout the Delaware River.

Ecological Investigation: ecological inventory, wetlands
investigation, and biota investigation.

Air Particulate Investigation: potential impacts of particulates
migration to nearby residents and sensitive environments.

Site Surveying and Mapping: establishing a base map for the Site
and adjacent areas of Crafts Creek that would depict physical
features, sampling locations, topographic data, and site
boundaries.

The results of those investigations are summarized in the
following sections.

Soils

Exceedances of federal and State criteria noted throughout the
ROD for soil concentrations are based on the most stringent soil
criteria represented between EPA Soil Screening Levels (SSL)
(Migration to Groundwater, Ingestion and Inhalation) and NJDEP
Soil Cleanup Criteria (Impact to Groundwater, Non-Residential
Direct Contact and Residential Direct Contact), and are shown in
Table 1. Table 2 through Table 7 summarize detected contaminant
concentrations for both surface and subsurface soils.

Main Plant Surface Soils - Surface soil samples were collected
from depths up to and including two feet below ground surface.
Inorganic contaminants were detected in all collected site-wide
surface soil samples. Concentrations of twelve inorganics
exceeded federal and State criteria in one or more of the surface
soil samples. The inorganics most frequently exceeding criteria
were lead, chromium, and cadmium. Detected maximum and average
concentrations are listed below.
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Contaminant of
Concern

Lead

Chromium

Cadmium

Frequency of
Exceedence

114/115 samples

120/120 samples

68/112 samples

Maximum
Concentration

69, 000 mg/kg

1950 mg/kg

390 mg/kg

Average
Concentration

5, 954 mg/kg

146 mg/kg

26 ma/ka

Concentrations of thirty-seven semi-volatile organic compounds
(SVOCs) were detected in one or more of the collected samples.
Polycyclic aromatic hydrocarbons (PAHs) were the most frequently
detected SVOCs and include: 2-methylnaphthalene,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)pyrene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, fluoranthene,
indeno(1,2,3-cd)pyrene, naphthalene,phenanthrene and pyrene. Of
these PAHs, average detected concentrations ranged from 706 ug/kg
for indeno(1,2,3-cd)pyrene (detected in 39 of 61 samples), to
9,270 ug/kg for 2-methylnaphthalene, which was detected in 35 of
61 samples. The PAHs most frequently exceeding criteria were
benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene.
Concentrations of pesticides exceeded criteria in less than five
percent of the samples and polychlorinated biphenyls (PCBs)
exceeded criteria' in approximately eleven percent of the samples.
Concentrations of volatile organic compounds -(VOCs) were detected
sporadically throughout the Site, but none were detected above
the criteria.

Main Plant Subsurface Soils - Subsurface soil samples were
collected at specific depth intervals up to 45 feet below ground
surface. Concentrations of 11 metals exceeded federal and State
criteria in one or more of the samples. The frequency of
exceedances in subsurface soil samples was significantly lower
than that for the surface soil samples. While criteria
exceedances were less frequent in subsurface soil samples than
surface soil samples, their distribution across the Site was
equally widespread.

The inorganics most frequently exceeding criteria were antimony,
arsenic, and chromium. Cadmium and lead, which were among the
metals most frequently exceeding criteria in surface soil
samples, were detected in less subsurface soil samples at
concentrations exceeding criteria. Detected maximum and average
concentrations are listed below.
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Contaminant of
Concern

Antimony

Arsenic

Chromium

Lead

Cadmium

Frequency of
Exceedence

32/101 samples

94/118 samples

98/115 samples

98/112 samples

15/114 samples

Maximum
Concentration

36 mg/kg

80 mg/kg

536 mg/kg

90, 600 mg/kg

20 mg/kg

Average
Concentration

10 mg/kg

16 mg/kg

44 mg/kg

1,838 mg/kg

5 mg/kg

Concentrations of twenty-nine SVOCs were detected in one or more
of the subsurface soil samples. Frequency of detection and
average detected concentrations were significantly lower than
those in surface soil samples. The most frequently detected
SVOCs were benzo(a)anthracene (33 of 124 samples),
benzo(b)fluoranthene (35 of 121 samples), benzo(a)pyrene (37 of
124 samples), chrysene (40 of 124 samples), fluoranthene (40 of
124 samples), phenanthrene (41 of 125 samples) and pyrene (45 of
125 samples). Of these most frequently detected SVOCs,
concentrations of benzo(a)pyrene, benzo(a)anthracene, and
benzo(b)fluoranthene exceeded criteria in one or more of the
samples. There Were sporadic detections of pesticides, PCBs and
VOCs that were above the criteria.

Sediments

Sediments from the main channel and the back channel of the
Delaware River, Crafts Creek, and Crafts Creek wetlands were
sampled in 1989, 1996 and 1998. Samples were taken upriver,
adjacent, and downriver of the Site, and analyzed for volatile
organic compounds, semi-volatile organic compounds, pesticides,
and metals. Sediment samples were taken due to the Site's
historic discharges of contaminants from its seven discharge
outfalls which carried storm water, cooling water, spent acid.,
acid rinse waters, oily wastewaters, and effluent from the
wastewater treatment plant (post-1973) to the Delaware River and
Crafts Creek. Exceedances of criteria for sediments noted
throughout the ROD are shown on Figure 4 and based on the most
stringent sediment criteria represented between Canadian Low
Effects Level (LEL) and Canadian Severe Effects Level (SEL). In
the absence of LEL and SEL values, Effects Range - Low (ER-L) and
Effects Range - Medium (ER-M) values were used, and are shown in
Table 8. Tables 9.1-9.3 through Tables 11.1-11.2 summarize
detected contaminant concentrations for both Delaware River and
Crafts Creek sediments.
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Main Channel of the Delaware River - The concentration ranges of
individual PAHs and metals in the shipping channel, upriver,
adjacent and downriver sediment samples were similar to each
other. PCBs were not detected in any sediment samples taken from
the main channel of the Delaware River.

Back Channel of the Delaware River - The' most significant metal
contamination was detected in sediment samples SD25, SD27 and
SD51. These samples were collected in the back channel
immediately downriver of Outfalls #4 and #3. These samples
exhibited the highest detected concentrations of virtually all of
the inorganic contaminants, including antimony, arsenic,
beryllium, chromium, cobalt, copper, iron, lead, manganese,
nickel, silver, vanadium and zinc. In addition, concentrations
for many of the metals detected in sediment samples SD25, SD26
and SD27 significantly increased with depth. Average
concentrations for the samples taken on the surface and at depth
at all three sampling locations are aluminum (10,030 mg/kg,
19,963 mg/kg), chromium (117 mg/kg, 236 mg/kg), copper (241
mg/kg, 730 mg/kg), iron (163,000 mg/kg, 346,000 mg/kg), lead (213
mg/kg, 883 mg/kg), manganese (1,410 mg/kg, 2,887 mg/kg), nickel
(93 mg/kg, 193 mg/kg), potassium (1,318 mg/kg, 3,297 mg/kg), and
vanadium (31.5 mgVkg, 69 mg/kg). The contaminant concentrations
increase with depth, which would be consistent with historic
discharge from the outfalls.

Elevated total PAH concentrations of 10,657 pg/kg and 7,358 pg/kg
were found in samples taken immediately downriver of Outfalls #5
and #6, respectively. The highest individual PAH concentrations
in these samples were fluoranthene (1,600 ug/kg and 1,100 ug/kg)
and pyrene (1,500 ug/kg and 960 ug/kg). Total pesticide
concentrations ranged from 50 pg/kg to 78 pg/kg. Relatively'low
levels of PCBs were detected in sediment samples taken from the
back channel.

Crafts Creek - All of the Crafts Creek sediment samples exceeded
reference ranges for at least one metal. One or more of the
sediment screening criteria were exceeded by Crafts Creek samples
for arsenic, cadmium, chromium, copper, lead, manganese, mercury,
nickel and zinc.

Sediment samples from Crafts Creek contained higher
concentrations of PAHs than found in the Delaware River sediment,
samples. The total PAH values ranged from 2,830 pg/kg to 13,400
pg/kg. The highest individual PAH concentrations were
benzo(a)anthracene (1,100 pg/kg), benzo(b)fluoranthene (1,600
pg/kg), benzo(k)fluoranthene (1,400 pg/kg), fluoranthene (2,300
pg/kg), phenanthrene (1,400 pg/kg), and pyrene (2,000 pg/kg). No
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patterns of PAH sediment contamination are apparent for this
portion of Crafts Creek. Low levels of PCBs were detected in
sediment samples taken from Crafts Creek.

Groundwater

The data analysis for the groundwater samples collected using
conventional methods (prior 1996) relies primarily on the
dissolved inorganic results, because the total inorganic results
may be biased high due to interference from suspended particles
in the samples. Additionally, the dissolved inorganic data were
used in the analysis of the 1996-1997 HydroPunch screening
results because of the nature of the sampling which increased the
suspension of particles in the sample. Analysis of groundwater
sample results collected using low-flow methodology (after 1996)
relies on the total inorganic results. It is believed that the
low-flow sampling data is more representative of the true
groundwater quality and conditions at the Site. Exceedances of
federal and State standards noted for groundwater concentrations
throughout the ROD are shown on Figure 4 and based on the most
stringent groundwater criteria represented between NJ Groundwater
Quality Standard (GWQS) and federal Maximum Contaminant Levels
(MCLs), and are Shown in Table 8. Table 12 through Table 24
present a statistical summary of the groundwater data.

Analysis and correlation of sampling data collected from 1990
through 1998 indicate that there are sporadic exceedences of
inorganics in a small number of wells. The areas of sporadic
contamination are generally found in the Slag Area, landfill
area, and near the wastewater treatment plant/Building 10. There
are sporadic exceedences located in the southeastern portion of
the Site. The metals exceeding the most stringent standards are
antimony, arsenic, beryllium, cadmium, copper, lead, nickel,
selenium, silver and zinc. Elevated levels of aluminum, iron,
and manganese were also present; these metals are known to be
widespread and naturally occurring, however, they were also part
of the site manufacturing process. VOC and SVOC compounds were
detected at low levels and a lower frequency than metals in the
upper aquifer. There were no exceedences of VOC and SVOC
compounds in the lower aquifer. The results of the inorganic
compounds are discussed below.

Upper Aquifer Inorganic Exceedences - Most notable are the
following results exceeding standards found in monitoring wells
(MW) and hydropunch (HP) samples in the above-mentioned areas:
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• Antimony was detected at concentrations of 37.1 pg/L in MW29
in the Slag Area, 38.5 pg/L in MW06 in the landfill area, 35.8
pg/L in MW16 located in the southeastern portion of the Site,
and 37 pg/L in MW13 located in the southeastern portion of the
Site. The standard for antimony is 6 pg/L.

• Arsenic was detected at concentrations of 8.7 pg/L in MW24S
in the wastewater treatment plant area, 8.1 pg/L and 10.6 pg/L
in MW37 in the Slag Area, and 14.6 pg/L in MW 38 in the Slag
Area. The standard for arsenic is 8 pg/L.

• Copper was detected at concentrations of 4,050 pg/L and 5,650
pg/L in MW21 in the landfill area, and 1,960 pg/L in HP21 near
Building 13. The standard for copper is 1,000 pg/L.

• Lead was detected at concentrations of 13.2 pg/L in MW14
located on the southern portion of the Site, 36.1 pg/L and
54.5 pg/L in MW37 in the Slag Area, 66.8 pg/L in MW42 in the
Slag Area, 17.9 pg/L in HP20 located in Building 10, 29.6 pg/L
in HP 21 near Building 13, and 10 pg/L in HP22 near Building
88. The standard for lead is 10 pg/L.

Lower Aquifer Inorganic Exceedences - Most notable are the
following results exceeding standards in the above-mentioned
areas:

• Arsenic was detected at a concentration of 95 pg/L in MW17D
located on the southeastern portion of the Site.

• Beryllium was detected at concentrations of 16.2 pg/L and 22
pg/L in MW24D in the wastewater treatment plant area. The
standard for beryllium is 4 pg/L.

• Lead was detected at a concentration of 37 pg/L in MW08D near
Outfall No. 6.

• Zinc was detected at concentrations of 18,400 pg/L in MW20D in
the landfill area, 14,400 pg/L in MW24D in the wastewater
treatment area, and 20,700 pg/L in MW32D near Building 10.
The standard for zinc is 5,000 pg/L.

Groundwater Model Results

A groundwater model was developed to simulate the current metals
contamination in the groundwater and predict the metals
concentrations in the future under natural attenuation and other
various remediation scenarios. The-modeling included (1)
development of a calibrated steady-state groundwater flow model,
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(2) development of a transient contaminant transport model, and
(3) simulation of various groundwater remediation scenarios using
the transport model. The details of the model and assumptions
are provided in Appendix D of the Feasibility Study. The
groundwater contamination used for the model included three
exceedences of lead and one exceedence of arsenic in the upper
aquifer, and three separate exceedences of lead, arsenic, and
beryllium in the lower aquifer. The highest concentrations from
data in the RI report were utilized in the modeling. The
continuing source of metals contamination in the groundwater is
the site-wide soils and slag found above and below the water
table. The following scenarios were modeled.

Base Case Transport Model (No Source Removal and Natural
Attenuation) - The base case transport model assumes that there
is a continuing source of metals contamination and the source
materials have not been removed. The modeling results .indicate
that with constant mass loading.of arsenic, beryllium and lead
for both 50 years and 100 years, the concentrations increase with
time but the extent of contamination does not expand.

No Source Removal and Pump and Treat - This remediation
scenario assumes 'that there is a continuing source of metals
contamination (source materials have not been removed) and that a
pump and treat system is installed to capture the lead, arsenic
and beryllium contamination in the upper and lower aquifers. The
modeling results indicate that after 50 years of pumping with no
source removal, the concentration increase in a manner similar to
the base case.

Source Removal and Natural Attenuation - This remediation
scenario assumes that the sources of groundwater contamination
are removed and the remaining metals are naturally remediated as
a result of the flushing action of the groundwater flow system.
The modeling results indicate that it will take thousands of
years for the aquifer to reach the groundwater quality criteria
which have been identified as cleanup targets for lead using this
scenario.

Source Removal and Pump and Treat - This remediation scenario
assumes that the sources of groundwater contamination are removed
and that a pump and treat system is installed to capture the
lead, arsenic and beryllium contamination in the upper and lower
aquifers. The modeling results indicate there is minimal change
in the lead concentrations after 50 years of pump and treat.
Calculations were performed that indicate that it will take
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thousands' of years for the lower aquifer to reach groundwater
quality criteria which have been identified as cleanup targets
under this scenario.

Hydraulic Containment and Cutoff Kail - This remediation
scenario includes the installation of a linear cutoff wall in
conjunction with an extraction well system. For the modeling
effort, the cutoff wall was placed along the Delaware River with
the extraction wells system inside the wall to capture
groundwater that moves downgradient towards the wall. The
modeling results indicate that hydraulic containment is
achievable, however, groundwater quality criteria which have been
identified as cleanup targets will not be reached under this
scenario.

Surface Hater

Surface water from the main channel and the back channel of the
Delaware River and Crafts Creek were sampled in 1989, 1996 and
1998. Samples were taken upriver, adjacent, and downriver of the
Site, and analyzed for volatile organic compounds, semi-volatile
organic compounds, pesticides, and metals. Surface water samples
were taken due to the Site's historic discharges of contaminants
from its seven discharge outfalls to the Delaware River and
Crafts Creek. The 1998 sampling effort included a series of
ground water, ground water seep and surface water samples that
were collected simultaneously during different stages of the
tidal cycle. A total of 108 surface water samples were collected
from the Delaware River along four transects oriented
perpendicular to the northern shoreline of the Site, as well as
from two transects located upstream from the Site. Ground water
samples were collected from selected wells (MW33, MW31, MW30 and
MW8S) along the northern periphery of the Site and from four
ground water seep locations along the bank of the Delaware River
to better integrate near-river ground water concentrations with
the surface water effects. Exceedances of federal and State
criteria for surface water noted throughout the ROD are shown on
Figure 4 and based on the most stringent surface water criteria
represented between New Jersey Surface Water Quality Standards,
National Ambient Water Quality standards and Delaware River Basin
Compact (DRBC) standards, and are shown in Table 8. Table 25
through Table 27 summarize detected contaminant concentrations
for both Delaware River and Crafts Creek surface water.

Main Channel of the Delaware River - Most main channel surface
water samples exhibited concentrations of aluminum (maximum
concentration 358 ug/L at SW-10), copper (maximum concentration
11 ug/L at SW-04A), iron (maximum concentration 637 ug/L at SW-
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10), lead maximum concentration 3.6 yg/L at SW-04) and manganese
(maximum concentration 99 ug/L at SW-13) in excess of the most
stringent surface water criteria. The concentrations of these
metals in surface water samples located adjacent to the Site were
generally lower than the 1998 background levels at 5 to 15 feet
out into the channel at low tide. Dissolved zinc was an
exception, which exceeded the background level at all of the
three transect sampling locations in the main channel adjacent to
the Site. The surface water impacts appear to be related
primarily to colloidal and/or suspended sediments/particulate
matter in the samples (SP01 through SP03 and transects TR01
through TR03). Interpretation of the data indicates that the
surface water contamination appears to decrease in concentration
outward from the Site, in a thin band parallel to the riverbank.
This decrease in metals concentrations outward from the Site may
be related to an increase in proportional mixing and dilution of
site-related discharge waters with surface water outward into the
channel. The 1998 surface water data appears to indicate limited
impact to surface water in the main channel from site discharges.

Back Channel of the Delaware River - Numerous detections of
aluminum, copper, and manganese were similar to those in the
samples collected' in the main channel. There were occasional
detections of iron (maximum concentration 4,470 pg/L at SW-27),
lead (maximum concentration 11.4 pg/L at SW-33) and silver
(maximum concentration 4.7 pg/L at SW-32) in the back channel
samples that were found to exceed the most stringent surface
water criteria. Elevated iron, lead and silver concentrations
detected near Outfalls #1 and #2 and near the mouth of Crafts
Creeks may be related to the discharges of process waters.
Again, the surface water impacts appear to be related primarily
to colloidal and/or suspended sediments/particulate matter in the
samples. The data also suggests that dissolved copper and zinc
are present in groundwater discharges near the mouth of the back
channel. Similar to the total concentrations, the highest
concentrations of dissolved metal appear to be limited to the
shallow back channel area adjacent to the riverbank. This
dissolved metals contamination would contribute directly to the
water quality in the main channel.

Crafts Creek - Elevated total iron and lead concentrations
detected near Outfalls #1 and #2 and near the mouth of Crafts
Creeks may be related to the discharges of process waters.
Detected concentrations of iron ranged from 444 ug/L to 16,700
ug/L, with an average detected concentration of 6,087 ug/L and
lead ranged from 1.2 ug/L to 21 yg/L, with an average detected
concentration of 6.2 ug/L. The surface water contamination was
detected primarily in the total fraction of the sample,

22
848590031



indicating that contamination is most likely the result of
impacts from suspended sediment/particles in the sample. A
potential source of the metals contamination in Crafts Creek is
particulate matter from historic process water discharges at the
RSC site, which could have been deposited and resuspended by
tidal currents moving in and out of the basin. However, other
potential sources are present in the upstream portion of the
Crafts Creek tidal basin, which could have contributed to the
metals contamination.

Groundwater/Surface Water Interaction

A comparison of the concentrations of metals in the three
groundwater seep sampling rounds, and a comparison of the
concentrations and individual metals detected in the paired
monitoring wells and groundwater seep samples indicates that
during low tide the groundwater discharges to the surface water.
The generally decreasing concentration gradients of total metals
in surface water samples outward from the Site and the proximity
of the contamination to known source areas of these metals,
indicates that the Site is a contributor of this contamination.
With the exception of dissolved copper and zinc, the total metal
exceedances appea'r to be associated with colloidal and/or
particulate matter in the river channel at the time of sampling.
A potential source of the sediment contamination are dissolved
metals in the groundwater discharges which have adsorbed onto
solid matter, or contaminated particles and debris in surface
water runoff, debris in surface water runoff, and historic
discharge-contaminated process waters from storm drain
lines/outfall areas at the Site.

OU3 Slag Area Soils (Summary of Pre- and Post- 1991 ROD
Investigations)

1991 Focused Feasibility Study

EPA conducted a field investigation consisting of two stages in
1988 and 1989 to determine the type and extent of contamination
in the Slag Area. The analytical results are presented in their
entirety in the Focused Feasibility Study (FFS) completed in June
1991 and are summarized below.

Sampling results indicate that inorganics are the primary
contaminants of potential concern in the Slag Area soils. These
include the following metals: antimony, arsenic, barium,
cadmium, chromium, copper, iron, lead, magnesium, manganese,
mercury, nickel, selenium, silver, vanadium, and zinc. In
addition, volatile and semi-volatile organic contaminants were
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detected in the slag material at low levels. Wide variations in
the metals composition among sampling locations indicate that the
slag is not chemically homogeneous. Elevated concentrations of
all the above-mentioned metals occurred within the 0-2 ft and 2-4
ft depth intervals, and elevated concentrations of barium,
chromium, copper, iron, lead, magnesium, manganese, nickel,
silver, vanadium, and zinc occurred within the 4-6 ft, 6-10 ft
and 10-14 ft depth intervals. Lead contamination is of
particular concern at the Slag Area because it was detected at
high concentrations in many samples. The concentration ranges
for lead detected in surface and subsurface samples were 47.6 -
10,400 mg/kg and non-detected (ND) - 8,650 mg/kg, respectively.

EP Toxicity testing was performed on the slag samples to
determine the leaching behavior of the slag and whether the slag
material should be classified as a characteristic waste subject
to the Resource Conservation and Recovery Act (RCRA)
requirements. The EP Toxicity results showed elevated
concentrations of lead in two adjacent samples. In February
1991, Toxicity Characteristic Leaching Procedure (TCLP) testing
was performed on the slag material (TCLP testing is the
analytical method currently used, which replaced EP Toxicity
testing) . The TC'LP results detected concentrations below the
TCLP regulatory levels. Variability in the test results was
believed to be due to the chemical heterogeneous nature of the
slag material. Based on the FFS data, the volume of slag
material that was thought to leach contaminants into the
groundwater, thus needing treatment, was estimated to be
approximately 30,000 cubic yards (cy) at that time. This
estimated volume of slag material was based on a limited number
of samples analyzed for EP Toxicity and TCLP tests. It was
therefore anticipated that additional surface and subsurface
sampling to further delineate hot spot areas would be necessary
during the remedial design.

1999 Predesign Investigation

In 1991, the U.S. Army Corps of Engineers (COE) was given the
responsibility to design and implement the remedy selected for
the Slag Area. A pre-design investigation to delineate hot spot
areas and to further characterize the Slag Area was conducted in
two stages. Stages 1 and 2 were performed in the fall of 1993
and 1994, respectively, and the results are presented in the
Predesign Investigation Report (PIR) issued by the design
contractor, URS Consultants, Inc., in May 1999.

The results of TCLP testing for metals during the Stage 1
investigation confirmed the presence of the hot spot previously
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identified in the 1991 FFS, and identified three new hot spot
areas. Exceedances of TCLP limits were detected for lead and
cadmium only. Lead concentrations exceeding the TCLP limit of 5
mg/L ranged from 5.9 mg/L to 1,080 mg/L. Cadmium concentrations
exceeding the TCLP limit of 1 mg/L ranged from 14.1 mg/L to 23.5
mg/L. The results of TCLP testing during Stage 2 further refined
the hot spot limits delineated in Stage 1. Approximately a third
of the TCLP exceedances reported in the four hot spot areas were
below the water table.

Based upon the new data generated during the pre-design
investigation, the volume of slag material estimated in the 34-
acre Slag Area is approximately 710,000 cy, with 210,000 cy now
exceeding the TCLP limits The spatial area associated with the
hot spot zones is approximately eight acres. Therefore, based on
the pre-design investigation data, the volume of slag material
that would require treatment under the original ROD is now
estimated to be approximately 210,000 cy.

Significantly, the analytical results from the hot spot
delineation, groundwater, surface water and sediment
investigations indicate that the metal contamination present in
the slag material' and groundwater does not show a significant
impact on the biota in the sediments and the quality of the
surface water. Samples indicating groundwater contamination are
primarily a result of sampling less-mobile naturally occurring
particulates with adsorbed metals contamination or other
contaminated particulate matter, and to a much lesser degree,
more mobile, dissolved metals contamination resulting from
leaching. For these reasons, it was decided that for the Site,
the TCLP test used as a basis for the 1991 ROD, was not a good
indicator of hot spots in the Slag Area and instead, the
aforementioned sediment, surface water, and groundwater sampling
would be more relevant. The conclusions from these studies were
incorporated into the RI/FS, and support the rationale for
amending the OU3 ROD.

CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Site Uses

In its current state, the Site is an inactive facility that was
used from 1906 until 1982, primarily for the production of steel
products. Prior to its inactivity, the Site contributed
substantial tax revenues to Florence Township. The Site, zoned
as "general manufacturing" is bordered by the residential areas
of the Village of Roebling to the west and southwest, the
Delaware River to the north, Crafts Creek to the east, and
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residential/industrial development to the south. Projected
future land use of the Site includes mixed commercial and
recreational uses. In 2001, Florence Township, the owner of the
property, through the Burlington County Land Use Planning Office,
completed a Reuse Conceptual Plan for redevelopment of the
property.

Resource Uses

The groundwater underlying the Site is at the margin of the
Potomac-Raritan-Magothy aquifer, designated by the State of New
Jersey as a Class 2A drinking water aquifer. The Village of
Roebling and Florence Township obtain their potable water from
public supply wells located about two miles west of the Site.
The city of Burlington, approximately six miles downstream from
the Site, obtains potable water from both the Delaware River and
shallow groundwater wells. The Delaware River, in the vicinity
of the Site, is part of the freshwater portion of the estuary
located in the DRBC Water Quality Zone 2, between the head of
tide at Trenton, New Jersey and Northeast Philadelphia,
Pennsylvania.

Ecological resources include areas of the Delaware River and
Crafts Creek that support a diverse aquatic and wetlands
community, including an important recreational fishery in the
Delaware River. The river also represents a significant habitat
for the endangered shortnose sturgeon (Acipenser brevirostrum),
which is known to occur in this section of the river.
Additionally, a pair of federally threatened and state endangered
bald eagles (Haliaeetus leucocephalus) have established a nest
within 0.75 miles of the Site.

SUMMARY OF SITE RISKS

Based upon the results of the RI, a baseline risk assessment was
conducted to estimate the risks associated with current and
future site conditions. The baseline risk assessment estimates
the human health and ecological risk which could result from the
contamination at the Site in the absence of any actions to
control or mitigate these under current- and future-land uses.

Human Health Risk Assessment

A four-step process is utilized for assessing site-related human
health risks for a reasonable maximum exposure scenario: Hazard
Identification - identifies the contaminants of concern at the
Site based on several factors such as toxicity, frequency of
occurrence, and concentration. Exposure Assessment - estimates
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the magnitude of actual and/or potential human exposures, the
frequency and duration of these exposures, and the pathways, by
which humans are potentially exposed. Toxicity Assessment -
determines the types of adverse health effects associated with
chemical exposures, and the relationship between magnitude of
exposure (dose) and severity of adverse effects (response). Risk
Characterization - summarizes and combines outputs of the
exposure and toxicity assessments to provide a quantitative
assessment of site-related risks.

Hazard Identification - The baseline risk assessment identifies
contaminants of potential concern, evaluates exposures pathways,
and quantifies the degree of risk. The contaminants that are
likely to pose the most significant risks to human health and the
environment were identified, and are evaluated in detail. The
complete list of contaminants of potential concern (COPCs) for
each site medium are presented in Table 28.1 through 28.10.

Exposure Assessment - The baseline risk assessment evaluated
the health effects which could result from exposure to
contamination from surface and subsurface soils (incidental
ingestion, dermal contact, and inhalation of suspended soil
particulates), groundwater (ingestion, dermal contact, and
inhalation), surface water (incidental ingestion, dermal contact
and inhalation), sediments (incidental ingestion and dermal
contact) and fish from Crafts Creek (ingestion). The risk
assessment evaluated the exposure pathways believed to be
associated with the greatest potential exposures. An identified
pathway does not imply that exposures are actually occurring, but
only that the potential exists for the pathway to be completed.

The potential exposure routes identified with current Site land
use provides the potential for exposures to a child trespasser
and to off-site residents via migration of windblown site soil
particulates. Future land use is projected to include site
redevelopment which could result in resident, commercial site
worker, and construction worker receptors. Exposure assumptions
were made for both average case and reasonable maximum case
exposure scenarios. The potential exposure pathways considered
for this risk assessment are presented in Table 29, and
parameters and assumptions used in the calculations are in Table
30.1 through 30.28.

The risk assessment considered the Site's current land use as an
abandoned industrial facility, and the projected future land
uses as mixed commercial and residential use. These assumptions
are solely for risk assessment purposes, and are not related to
any reuse plan showing potential land use as recreational and
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commercial.

Toxicity Assessment - Under current EPA guidelines, the
likelihood of carcinogenic (cancer-causing) and noncarcinogenic
effects due to exposure to site chemicals are considered
separately. Toxicity data for carcinogenic and noncarcinogenic
effects are presented in Table 31 through Table 34.

Noncarcinogenic risks were assessed using a hazard index (HI),
based on a comparison of expected contaminant intakes and safe
levels of intake (Reference Doses) . Reference doses (RfDs) have
been developed by EPA for indicating the potential for adverse
health effects. RfDs, which are expressed in units of milligrams
per kilogram per day (mg/kg-day) , are estimates of daily exposure
levels for humans which are thought to be safe over a lifetime
(including sensitive individuals). Estimated intakes of chemicals
from environmental media are compared to the RfD to derive the
Hazard Quotient for the contaminant in the particular medium.
The HI is obtained by adding the Hazard Quotients for all
compounds across all media that impact a particular receptor
population. An HI greater than 1.0 indicates that the potential
exists for noncarcinogenic adverse health effects to occur as a
result of site-related exposures. The HI provides a useful
reference point for gauging the potential significance of
multiple contaminant exposures within a single medium. The HI is
the ratio of the chronic daily ingestion of contaminant(s)
divided by acceptable exposure level(s).

Potential carcinogenic risks were evaluated using the cancer
slope factors (SFs) developed by EPA for the contaminants of
concern. SFs, which are expressed in units of (mg/kg-day)"1, are
multiplied by the estimated intake of a potential carcinogen, in
mg/kg-day, to generate an upper-bound estimate of the excess
lifetime cancer risk associated with exposure to the compound at
that intake level. The term "upper bound" reflects the
conservative estimate of the risks calculated from the SF. For
known or suspected carcinogens, acceptable exposure levels are
generally concentration levels that represent an excess upper
bound lifetime cancer risk to an individual of between 10"4 to
10"6, representing a probability of one-in-ten thousand to one-
in-one million that an individual could develop cancer as a
result of chronic site-related exposure to a carcinogen over
one's lifetime.

Risk Characterization - Based on the reasonable maximum exposure
(RME) risk estimates, current off-site child residents, future
on-site child/adult residents, and future construction workers
may be exposed to COPCs in the surface soil, subsurface soil and
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groundwater. Based on the average case or cental tendency (CT)
risk estimates, future on-site child residents may be exposed tc
COPCs in the surface soil, subsurface soil and groundwater. The
risk calculations indicate that the ingestion and dermal contact
pathways are the major contributors to the reasonable maximum
exposure risk values. These values can be attributed to the
contaminant concentrations of mainly antimony, arsenic and
manganese. The carcinogenic risk values which marginally
exceeded the target carcinogenic risk range (i.e., lO^-lO'6) and
non-carcinogenic HI values that exceeded the benchmark HI
criterion value of 1.0 are listed below. Cancer risk levels and
hazard index values for each site medium are summarized in Table
35.1 through Table 35.9.

Additionally, under the reasonable maximum exposure scenarios,
calculated total HI values are greater than the benchmark of one
for both adults (total HI of 3.5) .and children (total HI of 1.2)
consuming fish from Crafts Creek, which can be attributed to
copper for adults and mercury for both adults and children.

The results of the quantitative baseline risk assessment indicate
that all exposures to receptors associated with the Delaware
River and Crafts ''Creek sediments and surface water under current
and future uses are acceptable, both in terms of cancer and non-
cancer risks.

Quantitative Human Health Risks

A qualitative assessment was performed for lead in addition to
the quantitative risk assessment described below. Lead was
detected in soils, but was not be quantitatively addressed in the
risk assessment, as there is no EPA established toxicity value
for lead. Therefore, non-carcinogenic risk values calculated in
the quantitative risk assessment discussed below were
underestimated due to this exclusion. A health-based commercial
screening level for lead in soil was calculated using the Adult
Lead Exposure Model developed by EPA. The model is designed to
assess exposure to adult workers; however the model is protective
of the most vulnerable potential receptor under this scenario,
the fetus of a pregnant worker. The upper bound risk-based
remediation goal is 1753 mg/kg and the lower bound risk-based
remediation goal is 749 mg/kg for lead for future site workers.
In addition, an EPA directive has recommended a health-based
residential screening level for lead in soil of 400 mg/kg. This
screening level was calculated with the Integrated Exposure
Uptake Biokinetic Model (IEUBK) for children, which takes into
account the multimedia nature of lead exposures in a child's
environment.
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RISK ESTIMATES FOR SOIL

RME Risk Estimates
Nun-Carcinosenic Risk

Current Off-Site Child Resident 1.6 manganese
Future On-Site Child Resident 15.3 antimony, arsenic,

manganese
Future On-Site Adult Resident 1.2 antimony
Future Construction Worker 1.8 antimony

CT Risk Estimates
Non-Carcinoeenic Risk

Future On-Site Child Resident 2.9 antimony

RISK ESTIMATES FOR GROUNDWATER

RME Risk Estimates
Carcinoeenic Risk

Future On-Site Child Resident 1.3 x 10^ TCE, arsenic
Future On-Site Adult Resident 2.4x10"* TCE, arsenic

Non-Carcinoeenic Risk
Future On-Site Child Resident 3.5 arsenic, manganese

CT Risk Estimates
Non-Carcinoeenic Risk

Future On-Site Child Resident 1.4 arsenic

RISK ESTIMATES FOR FISH INGESTION

RME Risk Estimates
Non-Carcinoeenic Risk

Current and Future 1.2 mercury
Child Resident

Current and Future 3.5 copper
Adult Resident mercury
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The average and maximum lead concentrations detected in the
surface soil samples (0-0.2 foot) are 7,161 mg/kg and 69,000
mg/kg. The average and maximum lead concentrations detected in
the subsurface soil samples are 1,838 mg/kg and 90,600 mg/kg.
These concentrations are significantly higher than EPA's health-
based levels. Although a quantitative estimation of carcinogenic
and non-carcinogenic risks attributable to lead could not be
made, it is evident from the extremely high concentrations
detected, that the soils pose an unacceptable risk.

Uncertainties

The procedures and inputs used to assess risks in this
evaluation, as in all such assessments, are subject to a wide
variety of uncertainties. In general, the main sources of
uncertainty include:

• environmental chemistry sampling and analysis
• environmental parameter measurement
• fate and transport modeling
• exposure parameter estimation
• toxicological data.

Uncertainty in environmental sampling arises in part from the
potentially uneven distribution of chemicals in the media
sampled. Consequently, there is significant uncertainty as to
the actual levels present. Environmental chemistry-analysis
error can stem from several sources including the errors inherent
in the analytical methods and characteristics of the matrix being
sampled.

Uncertainties in the exposure assessment are related to estimates
of how often an individual would actually come in contact with
the chemicals of concern, the perioo of time over which such
exposure would occur, and in the models used to estimate the
concentrations of the chemicals of concern at the point of
exposure.

Uncertainties in toxicological data occur in extrapolating both
from animals to humans and from high to low doses of exposure, as
well as from the difficulties in assessing the toxicity of a
mixture of chemicals. These uncertainties are addressed by
making conservative assumptions concerning risk and exposure
parameters throughout the assessment. As a result, the risk
assessment provides upper-bound estimates of the risks to
populations near the site, and is highly unlikely to
underestimate actual risks related to the site.
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More specific information concerning public health risks,
including a quantitative evaluation of the degree of risk
associated with various exposure pathways, is presented in the
risk assessment report.

Actual or threatened releases of hazardous substances from this
Site, if not addressed by the preferred alternative or one of the
other active measures considered, may present a current or
potential threat to public health, welfare, or the environment.

Ecological Risk Assessment

A four-step process is utilized for assessing site-related
ecological risks for a reasonable maximum exposure scenario:
Problem Formulation - a qualitative evaluation of contaminant
release, migration, and fate; identification of contaminants of
concern, receptors, exposure pathways, and known ecological
effects of the contaminants; and selection of endpoints for
further study. Exposure Assessment - a quantitative evaluation
of contaminant release, migration, and fate; characterization of
exposure pathways and receptors; and measurement or estimation of
exposure point concentrations. Ecological Effects Assessment -
literature reviews, field studies, and toxicity tests, linking
contaminant concentrations to effects on ecological receptors.
Risk Characterization - measurement or estimation of both
current and future adverse effects.

The ecological risk assessment began with evaluating the
contaminants associated with the Site in conjunction with the
site-specific biological species/habitat information. The
primary areas of concern are the Delaware River and Crafts Creek,
which support a diverse aquatic and wetlands community, including
an important recreational fishery in the Delaware River. The
river also represents a significant habitat for the endangered
shortnose sturgeon (Acipenser brevirostrum), which is known to
occur in this section of the river. Additionally, a pair of
federally threatened and state endangered bald eagles (Haliaeetus
leucocephalus) have established a nest within 0.75 mile of the
Site. Terrestrial ecological receptors are limited due to the
lack of appreciable terrestrial habitat and the industrial
setting of the Site.

Results of the ecological risk assessment determined that PAHs,
arsenic, chromium, copper, iron, lead, manganese, and nickel in
the sediments of the back channel and Crafts Creek are impacting
or pose risks to ecological receptors in these environments. The
complete list of COPCs are presented in Table 28.11. Contaminant
inputs to the river include the historical deposition of slag
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into the river, historical discharge from the outfalls, site
surface runoff, wind-blown dust particulates into the river,
groundwater discharge, and discharge from Crafts Creek. Input
into the creek include historical discharge from the outfalls,
site surface runoff, groundwater discharge, and tidal influxes.
Delaware River and Crafts Cree'k biota contaminant exposure
pathways include direct uptake (ingestion and absorption) by
planktonic and benthic organisms from surface water, aquatic and
wetland vegetation from sediments, and indirect uptake by
consumers via food chain pathways, such as the blue heron, and
are presented in Table 29.1.

The results of the ecological risk assessment indicate that the
sediments in the following areas of the Delaware River and Crafts
Creek pose a risk to the ecological receptors. Two areas of the
back channel of the Delaware River adjacent to discharge outfalls
and three areas in Crafts Creek showed significant reductions in
survival of benthic organisms. The observed impacts in the
benthic community included a communal shift to taxa known to
tolerate sediments contaminated with metal wastes. These areas
also exceeded the lead threshold levels for the blue heron. The
primary exposure pathway was identified as the incidental
ingestion of sediinents. The target cleanup levels for the COCs
in the sediments are presented in Table 35.10.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are specific goals to protect
human health and the environment. These objectives are based on
available information and standards such as applicable or
relevant and appropriate requirements (ARARs) and appropriate
criteria, advisories, and guidance (i.e., To Be Considered (TBCs)
materials), and calculated risk-based levels established in the
risk assessment. Compliance with ARARs/TBCs may be "waived" if
site-specific circumstances justify such a "waiver". A complete
listing of ARARs and TBCs is included in Table 36 of this ROD.
Remedial action objectives developed for the soil (including the
34-acre Slag Area), sediments and groundwater, considers all
identified site concerns and contaminant pathways, and are
presented below. Table 37 presents the most stringent ARAR/TBC
target cleanup levels for the contaminated media.

Soils (Including the Slag Area)

The RAOs for site-wide soils and the Slag Area include:

• Prevention of human exposure to contaminated site-wide soils
and slag material based on current and anticipated future
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uses;

• Reduce risk to ecological receptors from exposure to
contaminated soils and slag material to acceptable levels;

• Minimize contaminant migration from the soils and slag
material to the groundwater and surface waters to levels that
ensure the beneficial reuse of these resources;

• Comply with ARARs and TBCs consistent with current and
anticipated future use, or request waivers.

The RAOs are based on the results of the baseline risk assessment
and a comparison to criteria to be considered for screening and
evaluation of soil quality. The federal and State criteria used
for soil are based on the most stringent soil criteria
represented between EPA Soil Screening Levels (SSL) (Migration to
Groundwater, Ingestion and Inhalation) and NJDEP Soil Cleanup
Criteria (Impact to Groundwater, Non-Residential Direct Contact
and Residential Direct Contact).

Risk assessment results indicate risk in excess of the target
carcinogenic risk' range of 10"" to 10"6 and the target hazard
index of 1.0 associated with current and future use exposures to
surface and subsurface soils. Primary contributors to these
risks include antimony, arsenic and manganese. Also, a
qualitative risk characterization indicated potential human
health threats due to lead in the surface and subsurface soils.

Sediments

The RAOs for the Delaware River and Crafts Creek sediments
include:

• Reduce risk to ecological receptors from exposure to
contaminated sediments to acceptable levels;

• Comply with ARARs and TBCs consistent with current and
anticipated future .use, or request waivers.

The RAOs are based on the results of the ecological risk
assessment and a comparison to criteria to be considered for
screening and evaluation of sediment quality. Contaminated
sediments in the Delaware River and Crafts Creek were identified
and delineated as having significant impacts or posing risks to
the receptors evaluated as part of the ecological risk
assessment. These areas are shown in Figure 5. The criteria
used for sediments are based on the most stringent sediment

34

848590043



criteria represented between Canadian Low Effects Level (LEL) ar.d
'Canadian Severe Effects Level (SEL). In the absence of LEL and
SEL values, Effects Range - Low (ER-L) and Effects Range - Medium
(ER-M) values were used.

Groundwater

The RAOs for the groundwater include:

• Restore the groundwater to drinking water standards within a
reasonable time frame and reduce further contamination of
groundwater;

• The above RAO was intended; however, EPA has determined that
it is technically impracticable to restore the groundwater to
meet ARARs and is invoking a Technical Impracticability Waiver
for this Site.

The RAOs are based on the results of the baseline risk assessment
and a comparison to the federal and State standards for
evaluation of groundwater quality. The federal and State
standards used for groundwater are based on the most stringent
groundwater criteria represented between NJ Groundwater Quality
Standard (GWQS) and federal Maximum Contaminant Levels (MCLs).
Risk assessment results indicate risk in excess of the target
carcinogenic risk range of 10"4 to 10"6 and the target hazard
index of 1.0 associated with future use exposures to groundwater.
Primary contributors to these risks include TCE, arsenic, and
manganese.

DESCRIPTION OF REMEDIAL ALTERNATIVES

From the screening of technologies and remedial alternatives, EPA
evaluated and assembled a range of alternatives for further
detailed evaluation. The FS report provides the detailed
evaluation for four remedial alternatives for contaminated soils,
five remedial alternatives for contaminated sediments, and three
remedial alternatives for contaminated groundwater. The Slag
Area is also included within the soil alternatives; and, the
updated remedial alternative for the Slag Area (SA) is evaluated
in the ROD in conjunction with the soil alternatives. Further, a
brief description of the existing remedy for the Slag Area
specified in the 1991 ROD is provided below.
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Common Elements

SOILS

Several of the soil alternatives include common components.
Alternatives SA, SL2 and SL3 include the common components of a
long-term monitoring program and institutional controls to
restrict future excavations through the soil cap and restrict
future land uses. More specifically, Alternatives SA and SL3

SUMMARY OF REMEDIAL ALTERNATIVES

Medium
Slag Area Soils

Site-Wide Soils
(including the

Slag Area)

Sediments

Groundwater

RI/FS Designation
1991 Selected
Remedy (OU3)

Updated Selected
Remedy -SA

SL1

•«

SL2

SL3

SL4

SD1
SD2

SD3
SD4
SD5
GW1
GW2
GW3
GW4

Description
Treatment of Hot Spots, and Soil Cap with Stormwater
Management System and Shoreline Protection
Based on Updated Predesign Investigation Information on Volume
and Cost (Treatment of Hot Spots, and Soil Cap with Stormwater
Management System and Shoreline Protection)
No Action

Limited Action
Containment
Option (a) - Soil/Asphalt
Option (b) - Soil Only
Source Removal/Off-Site Disposal
No Action
Limited Action

Containment
Dredging/Dewatering/Off-Site Disposal
Dredging/Dewatering/On-Site Disposal
No Action
Limited Action
Containment
Restoration (Extraction Wells for Pump-and-Treat)
Option (a) - Source Removal
Option (b) - No Source Removal
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share long-term maintenance and monitoring of the capped areas,
soil capping, stormwater management and erosion controls.
Alternatives SA and SL4 share a treatment component for soil and
slag material that contain hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA). Alternatives SA,
SL1, SL2 and SL3 require a review of the site conditions every
five years since these alternatives would not remove all existing
soil contamination.

SEDIMENTS

Several of the sediment alternatives include common components.
Alternatives SD2 and SD3 include the common components of a long-
term monitoring program and institutional controls to restrict
use. Alternatives SD3, SD4 and SD5 share the common components
of dredging, dewatering, wetlands restoration and short-term
maintenance and monitoring of restored wetlands. Alternatives
SD1, SD2 and SD3 require a review of the site .conditions every
five years since these alternatives would not remove all existing
sediment contamination.

*»

GROUNDWATER

Several of the groundwater alternatives include common
components. Alternatives GW2 and GW4 include the common
components of a long-term monitoring program and institutional
controls to restrict groundwater use. Alternatives GW1, GW2 and
GW4 require a review of the site conditions every five years
since these alternatives would not remove all existing
groundwater contamination.

EXISTING SELECTED REMEDY FOR OU3 (SLAG AREA) SPECIFIED IN THE
1991 ROD - Treatment of Hot Spots, and Soil Cap with Stormwater
Management System and Shoreline Protection

Volume of slag requiring treatment: 30,000 cy
Estimated Capital Cost: $6,759,000
Estimated Annual O&M Cost: $344,000
Estimated Present Worth: $12,106,000
Estimated Construction Time: 12 months

As part of the 1991 ROD, EPA selected a remedy for the 34-acre
Slag Area (OU3). The existing remedy involves treating hot
spots, defined as highly-contaminated slag material that fails a
TCLP test, prior to covering the entire 34-acre Slag Area with a
soil cap and vegetation. The cap would consist of two feet of
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top soil and vegetation extending to the side slopes. The
grading contours of the soil cap would support a stormwater
management system that collected and conveyed runoff to the
Delaware River while providing improvement in surface water
quality. A small portion of the Slag Area that is located in the
100-year flood plain would be graded to above the flood plain
elevations. A riprap stone revetment would be placed from the
edge of the soil cap down into the surface water to mitigate
potential erosion of the shoreline. The slag material in those
areas designated as hot spots would be excavated and treated on-
site using a mobile treatment unit and placed under the cap.
Leachability would be determined by testing the slag material
using the TCLP analysis. Stabilization of the slag material
would physically or chemically bind contaminants of concern
within an insoluble matrix, significantly reducing their
potential to leach.

Dewatering of slag material found below the water table would be
necessary during its excavation. The extracted water would be
collected, treated, and disposed in accordance with federal and
State requirements. Since the existing remedy would result in
treated material remaining on-site, a long-term groundwater and
surface water monitoring program, periodic site inspections, and
a review every five years would be required to determine the'
effectiveness of this remedy. Institutional controls would be
implemented to restrict future excavations through the soil cap,
especially in those areas that were stabilized. Future land uses
would be limited by zoning or deed restrictions, which would be
specified in the real estate transactions of the property.

REMEDIAL ALTERNATIVE SA FOR OU3 (SLAG AREA) BASED ON UPDATED
PREDESIGN INVESTIGATION INFORMATION ON VOLUME & COST -
Treatment of Hot Spots, and Soil Cap with Stormwater Management
System and Shoreline Protection

Volume of slag requiring treatment: 210,000 cy
Estimated Capital Cost: $60,855,000
Estimated Annual O&M Cost: $344,000
Estimated Present Worth: . $66,146,000
Estimated Construction Time: 30 months

The existing remedy for the Slag Area documented in the 1991 ROD
is being re-evaluated to incorporate new information collected
during the pre-design investigation conducted after the 1991 ROD
and noted above. The major components of the existing remedy for
the Slag Area remain the same as noted above, but the volume of
hot spot material requiring treatment has significantly
increased. The 1991 ROD estimate of slag material requiring

38

848590047



treatment was increased from 30,000 cy to 210,000 cy for this
alternative, thereby increasing the estimated capital costs from
$6,759,000 (1991 ROD estimate) to $60,854,000 (1997 pre-design
investigation cost estimate).

The analytical results from thfe hot spot delineation, and the
groundwater, surface water and sediment investigations indicate
that the metal contamination present in the slag material and
groundwater does not show a significant impact on the biota in

the sediments and the quality of the surface water. Samples
indicating groundwater contamination are primarily a result of
sampling less-mobile naturally occurring particulates with
adsorbed metals contamination or other contaminated particulate
matter, and to a much lesser degree, more mobile, dissolved
metals contamination resulting from leaching. For these reasons,
it was decided that for the Site, the TCLP test used as a basis
for the 1991 ROD, was not a good indicator of hot spots in the
Slag Area and instead, the aforementioned sediment, surface
water, and groundwater sampling would be more relevant.

REMEDIAL ALTERNATIVES FOR OU5 (SOILS (INCLUDING THE SLAG AREA) ,
SEDIMENT, & GROUNDWATER)

SOIL ALTERNATIVES

Alternative SL1: No Action

Estimated Capital Cost: $0
Estimated Annual O&M Cost: $0
Estimated Present Worth: $54,000
Estimated Construction Time: None

CERCLA and the NCP require the evaluation of No Action as a
baseline to which other alternatives are compared. No active
remediation or containment of any contamination associated with
the soils would be performed. However, this alternative would
include five-year reviews of site data as required by CERCLA for
sites where contamination remains after initiation of the
remedial action.

Alternative SL2: Limited Action

Estimated Capital Cost: $1,731,000
Estimated Annual O&M Cost: $318,000
Estimated Present Worth: $5,869,000
Estimated Construction Time: 6-12 months

39

848590048



This alternative would consist of a long-term monitoring program,
installation of site security measures (i.e., repair fencing and
maintaining security guards) and institutional controls (i.e.,
restrictions on land use in the form of a deed notice). Periodic
site inspections would be implemented to assess the potential
migration of contaminants. CERCLA requires that if a remedial
action is selected that results in hazardous substances,
pollutants, or contaminants remaining at the site above levels
that allow for unlimited use and unrestricted exposure, EPA must
review the action no less often than every five years after
initiation of the action. Because contamination would be left in
place under this alternative, a review of the remedy every five
years would be required.

Alternative SL3: Containment

Estimated Capital Cost:

Estimated Annual O&M Cost:

Estimated Present Worth:

Estimated Construction Time:

$20,092,000 (Option a)
$16,839,000 (Option b)

$212,000 (Option a)
$178,000 (Option b)

$24,422,000 (Option a)
$20,479,000 (Option b)

1-2 years (Options a or b)

This alternative includes containment of site-wide contaminated
soils, including the Slag Area, by capping. Two distinct capping
options are considered based on the physical characteristics of
different portions of the Site, and the current and potential
future uses of each portion, option (a) soil/asphalt, and option
(b) soil only. These options are presented to demonstrate the
range of possibilities, recognizing that the final capping plan
may fall somewhere in between these two options. Option (a)
would be appropriate for a mixed recreational and commercial use
scenario in which some of the buildings on the Site would remain,
and the asphalt capping would minimize grade changes and maintain
access to buildings. Areas on the perimeter of the Site, where
grade changes would be less disruptive to site operations, would
be capped using approximately two feet of soil. Option (b) would
be appropriate for a recreational use scenario in the event that
all buildings on the Site were demolished. Additional
investigations, remediation measures, and institutional controls
would be needed for residential use scenarios.

For Option (a), the total area to be capped with soil cap in the
main plant area is 414,000 square yards (86 acres) and would
consist of approximately 1.5 feet of clean fill and six inches of
top soil to support vegetation. Asphalt cap areas would cover
approximately 178,000 square yards (37 acres) and would consist
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of approximately six inches of gravel subbase and four to six
inches of asphalt. For Option (b), the total area to be capped
with soil cap is 592,000 square yards (123 acres). The total
area to be capped with soil cap in the Slag Area is 165,000
square yards (34 acres), for both Options (a) and (b). The total
volumes of clean fill and topsoil for the main plant capping are
207,000 cy and 69,000 cy, respectively, for Option (a), and
296,000 cy and 99,000 cy, respectively, for Option (b). The

total volumes of clean fill and top soil for the Slag Area
capping are 83,000 cy and 28,000 cy for both Options (a) and (b).

Compaction, intermediate and final grading would be performed as
required by the cap designs. Any soil AOCs that may be
identified during implementation of OU4 would be properly
delineated and remediated prior to capping activities. A
permeable liner would be placed beneath the cap to act as a
visible marker to minimize direct contact should the overlying
cap be breached. Soil cap areas would be vegetated to prevent
erosion of the soils. The areas to be capped are generally not
steep slopes except for the Slag Area. Stormwater management and
erosion controls would be determined during the design phase for
the main plant area and are already planned for the Slag Area.
This alternative'would require long-term maintenance and
monitoring of the capped areas. Institutional controls would be
implemented to restrict future excavations through the soil cap
and future land uses would be limited by zoning or deed notice.
CERCLA requires that if a remedial action is selected that
results in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use
and unrestricted exposure, EPA must review the action no less
often than every five years after initiation of the action.
Because contamination would be left in place under this
alternative, a review of the remedy every five years would be
required.

Alternative SL4: Source Removal/Off-Site Disposal

Estimated Capital Cost: $649,931,000
Estimated Annual O&M Cost: $0
Estimated Present Worth: $649,931,000
Estimated Construction Time: 2-3 years

This alternative consists of the excavation of all contaminated
soils and slag material above cleanup levels, off-site disposal
and site restoration. Contaminated soils and slag material would
be excavated using conventional construction techniques. It is
estimated that the total volume of soil to be excavated in the
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main plant area is 860,000 cy. The total volume of slag to be
excavated is approximately 710,000 cy. The volume estimate for
the main plant was based on an excavation depth of four to ten
feet, where the volume estimate for the Slag Area was based on
the entire volume due to limited analytical data. It is assumed
that 30 percent of excavated soil and slag material would be
characteristic hazardous waste based on the exceedence of the
TCLP limits for inorganics (i.e., lead and cadmium). This
hazardous waste would require treatment to render it non-
hazardous prior to disposal, because of RCRA Land Disposal
Restrictions (LDRs).

Site restoration would consist of backfilling all excavations
with clean fill to within six inches of original grade, placement
of approximately six inches of top soil and revegetation to
stabilize the soils. The areas to be backfilled are generally
not steep slopes except for the Slag Area. Stormwater management
and erosion controls would be determined during the design phase
for both the main plant area and the Slag Area.

SEDIMENT ALTERNATIVES

Alternative SD1: ' No Action

Estimated Capital Cost: $0
Estimated Annual O&M Cost: $0
Estimated Present Worth: $54,000
Estimated Construction Time: None

CERCLA and the NCP require the evaluation of No Action as a
baseline to which other alternatives are compared. No active
remediation or containment of any contamination associated with
the sediments would be performed. However, this alternative
would include five-year reviews of site data as required by
CERCLA for sites where contamination remains after initiation of
the remedial action.

Alternative SD2: Limited Action

Estimated Capital Cost: $21,000
Estimated Annual O&M Cost: $47,000
Estimated Present Worth: $656,000
Estimated Construction Time: 6-12 months

This alternative would consist of a long-term sediment monitoring
program, installation of site security measures (i.e., repair
fencing) and restrictions on land use in the form of a deed
notice. Periodic site inspections would be implemented to assess
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the potential migration of contaminants. A long-term sediment
monitoring program would be developed to ensure that risks
resulting from on-site contamination do not increase. CERCLA
requires that if a remedial action is selected that results in
hazardous substances, pollutants, or contaminants remaining at
the site above levels that allow for unlimited use and
unrestricted exposure, EPA must review the action no less often
than every five years after initiation of the action. Because
contamination would be left in place under this alternative, a
review of the remedy every five years would be required.

Alternative SD3: Containment

Estimated Capital Cost: $4,218,000
Estimated Annual O&M Cost: $62,000
Estimated Present Worth: $5,144,000
Estimated Construction Time: I year

This alternative includes containment of contaminated sediments
by capping. Contaminated sediments near the Site cover a total
of approximately 87,000 square yards or 18 acres, and are mostly
in wetland areas that need to be maintained or restored to their
original value arid function after remediation. Further
delineation of the impacted areas would be conducted during the
design phase. In order to maintain the current grade,
approximately 18 inches of existing sediments would be removed by
dredging. This would allow placement of the cap without
significantly changing existing elevations. The cap would
consist of a minimum of six inches of compacted soil with a
minimum one foot of a sandy loam soil and organic matter capable
of supporting wetland vegetation. Capped areas would be
vegetated to restore the wetlands. Appropriate measures would be
implemented to control contaminant migration from sediments.
Specific details for dredging and sediment erosion control would
be developed during the design phase. The resulting excavated
sediments with a total volume of approximately 43,500 cy would be
disposed of off-site or on-site. This alternative would require
long-term maintenance and monitoring of the capped areas. CERCLA
requires that if a remedial action is selected that results in
hazardous substances, pollutants, or contaminants remaining at
the site above levels that allow for unlimited use and
unrestricted exposure, EPA must review the action no less often
than every five years after initiation of the action. Because
contamination would be left in place under this alternative, a
review of the remedy every five years would be required.
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Alternative SD4: Dredging/Dewatering/Off-Site Disposal

Estimated Capital Cost: $19,279,000
Estimated Annual O&M Cost: $0
Estimated Present Worth: $19,279,000
Estimated Construction Time: 1-2 years

This alternative consists of dredging all contaminated sediments,
dewatering the dredged sediments, off-site disposal, and site
restoration. The area of sediments requiring excavation is the

same as discussed in Alternative SD3. Further delineation of the
impacted areas would be conducted during the design phase. The
objective of the sediment remediation is to remove all loose
silty materials down to the hard stream/river bottom in the
contaminated area to remove the potential of exposure to
ecological receptors. The actual depths of contaminated sediment
may vary significantly. Confirmatory sampling will be conducted
to ensure that contaminants are not present in the river bottom.
Using a depth of four feet, the total volume of sediments to be
dredged is estimated at 116,000 cy. Dredged areas would be
restored by placement of a sandy loam soil with organic matter
and revegetated to establish wetlands whose function and value
are at least equal to the existing wetlands. Appropriate
measures would be implemented during dredging to control
contaminant migration from sediments. Specific details for
dredging and sediment erosion control would be developed during
the design phase.

Dredged material would be managed based on the characterization
after dredging. The dredged materials would be dewatered prior
to being transported off-site for disposal at a non-hazardous
landfill or other approved dredge spoil disposal location.
Results from the RI report indicate that sediments to be dredged
contain concentrations of constituents that exceed ecological
benchmarks and pose a risk to ecological receptors, but are below
the standards that would characterize the sediments as RCRA
hazardous waste for disposal purposes. Water recovered from the
dewatering operation would be treated and discharged
appropriately in accordance with all applicable requirements.

Alternative SD5: Dredging/Dewatering/On-Site Disposal

Estimated Capital Cost: $11,354,000
Estimated Annual O&M Cost: $0
Estimated Present Worth: $11,354,000
Estimated Construction Time: 1-2 years
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Alternative SD5 incorporates the basic components of the SD4, in
terms of dredging and dewatering, however, this alternative
proposes disposal of the sediments on-site. Based on limited
data, it is assumed that the excavated sediments would be non-
hazardous and therefore would not require treatment prior to on-
site disposal. An estimated volume of 116,000 cy would be placed
on-site. The design phase would consider the placement of this
extra volume of material with respect to stormwater management,
erosion control and flood -plain elevations.

GROUNDWATER ALTERNATIVES

EPA plans to conduct a comprehensive pre-design investigation for
groundwater, groundwater seeps, surface water, sediments, soil
and AOCs to provide a current and complete set of data and
further assess groundwater metals impact to the river from both
the Slag Area and site-wide soils. This investigation will serve
to evaluate and confirm our current conclusions. If future
monitoring indicates different conclusions, EPA can re-evaluate
the groundwater at that time.

Alternative GW1: No Action

Estimated Capital Cost: $0
Estimated Annual O&M Cost: $0
Estimated Present Worth: $54,000
Estimated Construction Time: None

CERCLA and the NCP require the evaluation of No Action as a
baseline to which other alternatives are compared. No active
remediation or containment of any contamination associated with
the groundwater would be performed. However, this alternative
would include five-year reviews of site data as required by
CERCLA for sites where contamination remains after initiation of
the remedial action.

Alternative GW2: Limited Action

Estimated Capital Cost: $15,000
Estimated Annual O&M Cost: $50,000
Estimated Present Worth: $686,000
Estimated Construction Time: 6-12 months

This alternative consists of a long-term groundwater monitoring
program and restrictions on groundwater use in the form of a deed
notice or a Classification Exception Area (CEA). A monitoring
program would be developed to ensure that risks resulting from
on-site contamination do not increase. The monitoring program
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would include collecting samples from monitoring wells using low
flow sampling techniques. Monitoring of sediment and surface
water quality would also be incorporated into the long-term
monitoring plan if it is established during the pre-design
investigations that the groundwater is an ongoing source of
contamination to sediments and/or surface water.

Periodic site inspections would be implemented to assess the
potential migration of contaminants. CERCLA requires that if a
remedial action is selected that results in hazardous substances,
pollutants, or contaminants remaining at the site above levels
that allow for unlimited use and unrestricted exposure, EPA must
review the action no less often than every five years after
initiation of the action. Because contamination would be left in
place under this alternative, a review of the remedy every five
years would be required.

Alternative GW3: Containment

The FS report did not retain this groundwater alternative for a
detailed evaluation as was done for the other three remedial
alternatives since only a portion of the contaminated groundwater
would be controlled and treated based on this alternative.
Furthermore, extra costs would be incurred, in comparison to GW4,
because of the cutoff wall construction specified for this
alternative.

Alternative GW4: Restoration (Extraction Wells for Pump-and-
Treat)

Estimated Capital Cost: $3,455,000
Option (a) - Costs for Source Removal (Soil & Slag) $649,931,000
Estimated Annual O&M Cost: $768,000
Estimated Present Worth: $13,043,000
Estimated Construction Time: 1 year
Estimated Time to Achieve RAOs:

Option (a) - Thousands of years (with source removal and
restoration)

Option (b) - Cannot achieve RAOs (with no source removal and
restoration)

This alternative includes groundwater restoration via extraction
wells and a pump-and-treat system and a long-term monitoring
program to assess the continuous operation of the treatment
measures. Approximately 15 extraction wells would be installed
in the vicinity of the Slag Area, along the Delaware River
shoreline between Outfalls #4 and #7, and in the southeastern
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portion of the Site. The contaminated groundwater would be
pumped at a combined rate of 93 gallons per minute (gpm) from
both the upper and lower aquifers. The extracted contaminated
groundwater would be collected in a storage tank and treated at
an on-site treatment plant to meet the standards required for
discharge to surface water or to a local Publicly Owned Treatment
Works (POTW). The treatment system would include several process
options for the removal of certain contaminants. Initially,
chemical precipitation and filtration would be used to remove the
inorganic compounds, followed by carbon adsorption for the
removal of low-level organics. Two options are associated with
this alternative: Option (a) - source removal and Option (b) -
no source removal. Source removal consists of excavating all of
the impacted soils from the main plant area and all of the
material in the Slag Area, as described in Alternative SL4. The
groundwater modeling results indicate that it will take thousands
of years for the lower aquifer to reach groundwater cleanup
standards under Option (a) and groundwater cleanup standards
would not be achieved under Option (b).

COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting the 'remedy, EPA considered the factors set out in
CERCLA §121, 42 U.S.C. §9621, by conducting detailed analysis of
the viable remedial alternatives pursuant to the NCP, 40 CFR
§300.430 (e) (9) and OSWER Directive 9355.3-01. The detailed
analysis consisted of an assessment of the individual
alternatives against each of nine evaluation criteria and a
comparative analysis focusing upon the relative performance of
each alternative against those criteria. In addition, the soils
evaluation will include an analysis of the treatment component
(stabilization) in the existing selected remedy for the Slag'
Area. The other components of the existing selected remedy for
the Slag Area would remain the same. The nine evaluation
criteria are discussed below.

Threshold Criteria. - The first two criteria are known as
"threshold criteria" because they are the minimum requirements
that each response measure must meet in order to be eligible for
selection as a remedy,

1. Overall Protection of Human Health and the Environment
Overall protection of human health and the environment addresses
whether or not a remedy provides adequate protection and
describes how risks posed through each exposure pathway (based on
a reasonable maximum exposure scenario) are eliminated, reduced,
or controlled through treatment, engineering controls, or
institutional controls.
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SOILS

Alternatives SL3, SL4 and SA achieve the remedial action
objectives of protecting human health and ecological receptors by
preventing exposure to contaminated soil and slag. Alternatives
SL4 and SA are more aggressive strategies than SL3. Alternative
SL4 would achieve the remedial action objectives through complete
removal of contaminated material, thereby providing the greatest
protection of human health and the environment.

Alternative SA would achieve the remedial action objectives
through treatment of hot spots and capping in the Slag Area,
which the 1991 ROD cited as a source of the groundwater
contamination. However, based on the Predesign Investigation
Report (PIR) and the groundwater modeling effort, treatment of
hot spots in the Slag Area would not necessarily reduce the
leaching of contaminants into the groundwater because most of the
groundwater contamination principally results from suspended
particulates, and to a much lesser degree, as the result of
leaching.

Alternative SL2 relies on institutional controls to improve
overall protection of human heath and the environment, most of
which are already in place. However, SL2 would not be as
protective of the environment as Alternatives SL3 or SL4 since it
would not prevent the potential for contaminant migration and the
potential of birds and small mammals from making direct contact
with contaminated soils on-site. No remedial action objectives
are achieved by Alternative SL1.

SEDIMENTS

Alternative SD3 achieves the remedial action objectives of
protecting human health and ecological receptors by preventing
exposure to contaminated sediments and restoring ecologically
sensitive areas. Alternatives SD4 and SD5 would achieve the
remedial action objectives through dredging and dewatering of
contaminated sediments that would significantly reduce the
toxicity, mobility or volume of contaminants in the sediments.
The sediments are disposed of off-site and on-site under
Alternatives SD4 and SD5, respectively. Alternative SD2 relies
on institutional controls to improve overall protection of human
heath and ecological receptors. However, SD2 would not protect
ecological receptors from exposure to contaminated sediments. No
remedial action objectives are achieved by Alternative SD1.

48 848590057



GROUNDWATER

Alternative GW4 (Option a) would achieve the remedial action
objectives by extraction and treatment of the groundwater and
would be protective of human health and the environment. Also,
by using Option (a) with GW4 to remove contaminated sources, the
remedial action objectives would be further achieved by
preventing direct contact with and exposure to the soils and slag
material.

However, Alternative GW4 (Option a) would not provide a
significant increase in protectiveness until the cleanup levels
are reached, estimated to take thousands of years. Alternative
GW2 relies on institutional controls to improve overall
protection of human health by providing control of the exposure
pathway. Alternative GW2 would not mitigate the ecological risks
associated with groundwater. However, analysis of the current
site conditions indicate that the metals may be migrating from
soils to sporadically located areas of the groundwater, but the
subsequent groundwater transport of metals to the surface water
appears to be limited. Additionally, historical data show
sediments were impacted predominantly from outfall discharges and
there is no definitive evidence that ecological impacts resulted
from contaminated groundwater discharging to the Delaware River.
Alternative GW2 would include long-term monitoring of sediments
and surface water to determine if groundwater is causing
unacceptable impacts. No remedial action objectives are achieved
by Alternative GW1.

2. Compliance with applicable or relevant and appropriate
requirements (ARARs)

Section 121 (d) of CERCLA and NCP §300.430(f) (1) (ii) (B) require
that remedial actions at CERCLA sites at least attain legally
applicable or relevant and appropriate Federal and State
requirements, standards, criteria, and limitations- which are
collectively referred to as "ARARs", unless such ARARs are waived
under CERCLA section 121 (d) (4) .

Applicable requirements are those cleanup standards, standards of
control, and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or State
environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance found at a CERCLA site. Only
those State standards that are identified by a state in a timely
manner and that are more stringent than Federal requirements may
be applicable. Relevant and appropriate requirements are those
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cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal
environmental or State environmental or facility siting laws
that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at
a CERCLA site address problems or situations sufficiently similar
to those encountered at the CERCLA site that their use is well-
suited to the particular site. Only those State standards that
are identified in a timely manner and are more stringent than
Federal requirements may be relevant and appropriate.
Compliance with ARARs addresses whether a remedy will meet all of
the applicable or relevant and appropriate requirements of other
Federal and State environmental statutes or provides a basis for
invoking a waiver.

SOILS

Alternative SL4 would meet chemical-specific TBCs, such as EPA
SSLs and NJDEP Soil Cleanup Criteria, through removal, and
Alternative SA would partially achieve chemical-specific TBCs
through treatment. Alternative SL3 would not achieve chemical-
specific TBCs, hQwever, it would provide protection through
containment. Alternatives SL1 and SL2 would not achieve
chemical-specific TBCs. Alternatives SL3, SL4 and SA would meet
location-specific ARARs. All alternatives would comply with RCRA
and related state regulations applicable to the technologies
being utilized. A complete list of ARARs/TBCs may be found in
Section 2 of the FS report, and Table 36 of Appendix II of this
ROD.

SEDIMENTS

Alternatives SD4 and SD5 would most aggressively meet chemical-
specific TBCs, followed by Alternative SD3. Alternatives SD1 and
SD2 would not achieve chemical-specific TBCs. All alternatives
would be expected to comply with federal and State location-
specific ARARs that regulate excavation, filling, and discharge
into wetlands and floodplains. All alternatives would be
expected to comply with RCRA and related state regulations
applicable to the technologies being utilized. A complete list
of ARARs/TBCs may be found in Section 2 of the FS report, and
Table 36 of Appendix II of this ROD.

GROUNDWATER

Alternative GW4 attempts to achieve compliance with chemical-
specific ARARs since the contaminated groundwater would be
removed and treated, however, it would take thousands of years
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and it is not clear whether the goal to achieve ARARs can even be
met. In addition, GW4 would meet location- and action-specific
ARARs, such as wetlands or discharge limits. Alternative GW1 and
GW2 would not achieve compliance with chemical-specific ARARs
since contaminants are not removed to cleanup levels, however,
Alternative GW2 would achieve 'compliance with location- and
action specific ARARs. Since Alternative GW4 will not achieve
chemical-specific ARARs, EPA is invoking an ARAR waiver due to
technical impracticability for the groundwater at the Site.

Primary Balancing Criteria'- The next five criteria are known as
"primary balancing criteria". These criteria are factors with
which tradeoffs between response measures are assessed so that
the best option will be chosen, given site-specific data and
conditions.

3. Long-term Effectiveness and Permanence
Long-term effectiveness and permanence refers to the ability of a
remedy to maintain reliable protection of human health and the
environment over time, once cleanup goals have been met. It also
addresses the magnitude and effectiveness of the measures that
may be required to manage the risk posed by treatment residuals
and/or untreated wastes.

SOILS

Alternative SL4 uses source removal for contaminated soils and
slag, which is a complete and permanent means of preventing
direct contact exposure. Alternative SL3 would effectively
minimize the public exposure by using soil and asphalt capping,
such that long-term performance of the soil and asphalt caps-
could be maximized by proper maintenance, inspection and
monitoring. Alternatives SL1 and SL2 do not include any measures
for containing or treating the contaminated soils, and the
control measures are not considered' reliable in the long-term.
The magnitude of residual risks are significantly reduced for
Alternative SL4 through removal and Alternative SA through on-
site treatment, considerably reduced for Alternative SL3 through
containment, and highest for Alternatives SL1 and SL2.

Under Alternative SA, long-term permanence is further enhanced by
.removing contaminants from the slag material to acceptable levels
through stabilization, however, treatability studies would be
necessary to ensure contamination could be reduced to acceptable
levels. Even though unanticipated, some inorganic leaching may
occur if the stabilized slag material matrix deteriorates. This
alternative may offer slightly more protection by stabilizing a
portion of the slag material, however, this alternative-would not
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impact the migration pathway of suspended participates from
untreated slag material below the water table. Considerable
confirmatory sampling would be necessary to ensure that all the
hot spot slag material was excavated for treatment, and as a
result, the volume of hot spot material may increase beyond the
design limits.

SEDIMENTS

Alternatives SD4 and SD5 eliminates the risk associated with
contaminated material from the sediments through dredging,
disposal and restored with placement of sandy loam soil. Under
Alternative SD5, sampling of the dredged sediments would be
performed to assure safe on-site disposal. Alternative SD3 uses
capping of contaminated sediments, which is an effective means of
preventing exposure, but would be subject to erosion and
therefore may not be as effective over the long-term.
Alternatives SD1 and SD2 do not.include any measures for
containing or dredging the contaminated sediments, and the
control measures are not considered reliable in the long-term.
The magnitude of residual risks are significantly reduced for
Alternatives SD4 and SD5, and highest for Alternatives SD1, SD2
and SD3.

GROUNDWATER

Alternative GW4 extracts and treats the contaminated groundwater,
thereby eliminating a larger volume of the contaminants. By
employing Option (a) as part of GW4, long-term effectiveness
would also be achieved, since the source areas would be removed
permanently from the Site. However, reduction of contaminant
concentrations in the groundwater would not be obtained within a
reasonable time frame due to the significant difficulty in
extracting the inorganics from the aquifer. Alternative GW2
relies on water use restrictions as control measures and long-
term monitoring to ensure protectiveness of the ecological
systems. All alternatives would include periodic five-year,
reviews. The magnitude of residual risk is highest for
Alternatives GW1, GW2 and significantly reduced for Alternative
GW4 over an unreasonable time frame.

4. Reduction of Toxicity, Mobility, or Volume of Contaminants
through Treatment

Reduction of toxicity, mobility, or volume through treatment
refers to a remedial technology's expected ability to reduce the
toxicity, mobility, or volume of hazardous substances, pollutants
or contaminants at the site.
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SOILS

The greatest reduction of toxicity, mobility, and volume of
contaminants would be achieved by Alternative SL4 where the soil
and slag material are entirely removed from the Site.
Alternative SL3 reduces mobility of the contaminants by
minimizing erosion and infiltration of rainfall, thereby reducing
the quantity of water percolating through the soils and slag
material. The contours of the cap and the stormwater management
system would minimize ponding and promote efficient runoff of
stormwater. Alternative SA also reduces mobility of contaminants
in a portion of the Slag Area through treatment and does not
generate treatment residues. This alternative would not directly
affect the intrinsic toxicity and would increase the volume of
the treated slag material. Alternatives SL1 and SL2 provide no
reduction in the toxicity, mobility, or volume of contaminants in
the soils.

SEDIMENTS

The greatest reduction of toxicity, mobility, and volume of
contaminants would be achieved by Alternatives SD4 and SD5, where
contaminated sediments are removed through dredging and disposed
either off-site or on-site, respectively. Alternatives SD4 and
SD5 would similarly reduce the mobility and volume of
contaminants that may impact ecological sensitive areas. For
Alternative SD5, the low-level contaminated sediments would be
placed on-site and capped to prevent direct contact. Alternative
SD3 reduces the mobility of the contaminants by capping the
sediments. The cap would have to be properly maintained to
assure the protectiveness of this alternative. Alternatives SD1
and SD2 provide no reduction in the toxicity, mobility, or volume
of contaminants in the sediments.

GROUNDWATER

Alternative GW4 would attempt to reduce toxicity, mobility, and
volume of the contaminants via removal and the groundwater
treatment system, however, this would occur over an unreasonable
time frame. If Option (a) is used in conjunction with GW4, then
the toxicity, mobility and volume of soil contamination would
also be reduced through source removal. Alternatives GW.1 and GW2
provide no reduction in the toxicity, mobility or volume of
contaminants at the Site. However, analysis of the current site
conditions indicate that the metals may be migrating from soils
to sporadically located areas of the groundwater, but the
subsequent groundwater transport of metals to the surface water
appears to be limited.
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5. Short-term Effectiveness
Short-term effectiveness addresses the period of time needed to
achieve protection and any adverse impacts on human health and
the environment that may be posed during the construction and im-
plementation periods until cleanup goals are achieved.

SOILS

Potential risks to workers associated with the disturbance of the
site soils and slag material would be mitigated through the use
of established safe-work practices and appropriate personal
protective equipment. Potential risks to workers would be
negligible for Alternatives SL1 and SL2, slightly greater for
Alternative SL3, and greatest for Alternative SL4 associated with
the major earthmoving activities. The increasing'potential
impact would be created through increased construction activity
and increased exposure due to larger volumes of contaminated
material excavated and handled. These risks would be minimized
by using appropriate dust suppression measures. Alternative SA
could create some additional low-level particulate emissions from
the on-site treatment operations. Monitoring would be used to
ensure that no airborne contamination migrates from the Site.
Off-site impacts 'to the neighboring community would include
possible dust emissions and truck traffic associated with heavy
construction activities and the transport of materials on-site
and off-site. For Alternative SL4, clearing, trenching, and
source removal would impact wildlife habitats for a brief time;
however, these areas would be restored as part of the
remediation.

Alternatives SL3, SL4 and SA would achieve remedial action
objectives, and could be implemented in the following time
frames. The time frame for SL4 is based the availability of off-
site disposal facilities willing to accept excessive volumes of
soil and slag material. Alternatives SL1 and SL2 could be
implemented within several months, however, they would not
achieve remedial action objectives.

Alternative SL1 - no construction time
Alternative SL2 - 6-12 months
Alternative SL3 - 1-2 years
Alternative SL4 - 2-3 years
Alternative SA - 2-3 years

SEDIMENTS

Potential risks to workers would be negligible for Alternatives
SD1 and SD2, slightly greater for Alternatives SD3, and greatest
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for Alternatives SD4 and SL5. The increasing potential impact
would be created through increased construction activity and
increased exposure due to larger volumes of contaminated material
dredged and handled. These risks would be minimized by using
appropriate engineering controls, personal protective equipment,
and safe work practices. Alternative SD4 would increase truck
traffic due to hauling of contaminated sediments off-site and
clean fill material on-site. For Alternatives SD3 through SD5,
dredging would impact wildlife habitats for a brief time;
however, these areas would be restored as part of the
remediation.

Alternatives SD4 and SD5 would achieve remedial action '
objectives, and could be implemented in an estimated two to three
years. Alternative SD3 is expected to require two years to
complete. Alternatives SD1 and SD2 could be implemented within
several months, however, they would not achieve remedial action
objectives.

Alternative SD1 - no construction time
Alternative SD2 - 6-12 months
Alternative SD3 - 2 years
Alternative 'SD4 - 2-3 years
Alternative SD5 - 2-3 years

GROUNDWATER

Potential risks to workers would be negligible for Alternatives
GW1 and GW2, and the greatest for Alternative GW4. The increased
potential impact to workers and area residents for Alternative
GW4 would be created through increased construction activity and
increased exposure to contaminated groundwater associated with
the on-site treatment processes. These risks would be minimized
by using appropriate engineering controls, personal protective
equipment, and safe-work practices. Alternative GW4 would
increase truck traffic due to hauling of contaminated soil and
slag material off-site and clean fill material on-site associated
with Option (a). For Alternative GW4, clearing, trenching, and
source removal would impact wildlife habitats for a brief time;
however, these areas would be restored as part of the
remediation.

Alternative GW4 (Option a) would achieve remedial action
objectives over a period of thousands of years, and could be
constructed within one year. Alternatives GW1 and GW2 could be .
implemented within several months, however, they would not
achieve remedial action objectives.
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Alternative GW1 - no construction time
Alternative GW2 - 6-12 months
Alternative GW4 - 1 year (construction time)
(Option a) - Thousands of years (time to achieve RAOs)

6. Implementability
Implementability addresses the technical and administrative
feasibility of a remedy from design through construction and
operation. Factors such as availability of services and
materials, administrative feasibility, and coordination with
other governmental entities are also considered.

SOILS

Alternatives SL1 through SL4 are technically and administratively
feasible. In general, no major construction concerns are
associated with any of the alternatives. Services and materials
for all alternatives are readily available. However, the
availability of off-site disposal facilities willing to accept
excessive volumes of soil and slag material and the availability
of excessive volumes of clean backfill to restore the area
associated with Alternative SL4 may be limited. Additionally
with Alternative SL4, it may be difficult to control the water
table or river water encountered during excavations throughout
the Site. This may involve pumping water from excavations or
dewatering soils from the deeper excavations.

Alternative SA uses a treatment technology, in which treatability
studies would need to occur during the design phase to optimize
operating parameters. Extensive analyses would need to be
performed to determine the implementation parameters for this
alternative. The stabilization of soil contaminated with metals
is an easily implemented and proven technology. However, the
stabilization of hot spot areas would be technically difficult
due to the massive volume and the physical nature of material
requiring treatment. Excavating and backfilling a large volume
of slag fill for treatment would be technically difficult because
of the close proximity of the water table and river water, as
discussed above. Alternative SA would require pretreatment
processing (crushing, sorting, and screening) of large chunks of
slag, iron deposited piles, and other debris, to ensure the slag
material is suitable to undergo stabilization. Because of the
large land area, the pretreatment process could be a fairly
substantial activity.
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SEDIMENTS

For Alternatives SD1 and SD2, no constructability concerns exist.
Services and materials for all alternatives are readily
available, as are appropriate off-site disposal facilities.
Alternative SD3 would require careful construction to effectively
place the cap and vegetation so as to prevent erosion.
Alternative SD4 would have requirements for the transporting of
waste off-site. Alternatives SD3 through SD5 would have to meet
substantive requirements for dredging of sediments.

GROUNDWATER

Alternative GW4 uses demonstrated and proven treatment
technologies. Some engineering studies would need to occur
during the design phase to optimize operating parameters. The
availability of off-site disposal facilities willing to accept
excessive volumes of soil and slag material associated with
Option (a) may be limited. For Alternatives GW1 and GW2, no
constructability concerns exist. All of the alternatives would
include periodic reviews and inspection as a means of monitoring
the effectiveness of the remedy.

7. Cost
Includes estimated capital and operation and maintenance costs,
and net present-worth values.

SOILS

The estimated present worth costs range from $54,000 for
Alternative SL1 to $649,931,000 for Alternative SL4. In
evaluating cost effectiveness between Alternatives SL3, SL4 and
SA, Alternative SL3 ($20,479,000 - 24,422,000) is the most cost
effective, as it satisfies the remedial action objectives at the
least cost, and removes the risks associated with the potential
exposure to contaminated soil. Both Alternatives SL4 and SA are
inordinately high costing alternatives that are more protective
since the contaminants would be removed from the Site or made
unavailable through treatment. Alternative SL1 is the lowest
cost but provides no additional protection of human health and
the environment. Alternative SL2 is the next lowest cost
alternative and provides minimal reduction of risk to human
health and no protection of the environment. The present-worth
costs are as follows:
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TOTAL MAIN PLANT AREA SLAG AREA

Alternative SL1 - $54,000 $42,000 $12,000
Alternative SL2 - $5,869,000 $4,590,000 $1,279,000
Alternative SL3

(Option a) - $24,422,000 $17,522,000 $6,900,000
(Option b) -$20,479,000 f14,439,000 $6,040,000

Alternative SL4 - $649,931,000 $355,095,000 $294,836,000
Alternative SA - $66,146,000 (1997 cost estimate)

SEDIMENTS

The estimated present worth costs range from $54,000 for
Alternative SD1 to $19,279,000 for Alternative SD4 . In
evaluating cost effectiveness between Alternatives SD3 through
SD5, Alternative SD5 ($11,354,000) is the most cost effective
alternative that satisfies the remedial action objectives by
preventing exposure to contaminated sediments and restoring
ecological sensitive areas. Alternative SD3 would be more cost
effective than Alternative SD5, -however, effectiveness in the
long-term would have to be demonstrated. Alternative SD1 is the
lowest cost but provides no additional protection of human health
and the environment. Alternative SD2 is the next lowest cost
alternative and provides minimal reduction of risk to human
health and no protection of the environment.

Alternative SD1 - $54,000
Alternative SD2 - $656,000
Alternative SD3 - $5,144,000
Alternative SD4 - $19,279,000
Alternative SD5 - $11,354,000

GROUNDWATER

The estimated present worth costs range from $54,000 for
Alternative GW1 to $13,043,000 for Alternative GW4. In
evaluating cost effectiveness between Alternatives GW2 and GW4,
Alternative GW2 ($686,000) is the most cost effective alternative
that satisfies the remedial action objectives by preventing human
exposure to contaminated•groundwater and monitoring ecological
sensitive areas. Alternative GW4 (Option a) would take thousands
of years to satisfy the remedial action objectives; thus the
increased cost would be unwarranted. Additionally, the cost of
complete source removal, which is critical to the success of
complete groundwater restoration, is inordinately high
($649,931,000) and not cost effective.
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Alternative GW1 - $ 5 4 , 0 0 0
Alternative GW2 - $686,000
Alternative GW4 - $13,043,000
(Option a) - $649 ,931 ,000 (Additional Costs for Source

Removal of Soil & Slag)

Modifying Criteria - The final two evaluating criteria, criteria
8 and 9, are called "modifying criteria" because new information
or comments from the state or the community on the Proposed Plan
may modify the preferred response measure or cause another
response measure to be considered.

8. State Acceptance
State acceptance indicates whether, based on its review of the
RI/FS reports and the Proposed Plan, the state supports, opposes,
and/or has identified any reservations with the selected response
measure.

The NJDEP supports the Selected Remedy for the soils (Soil
Alternative 3), sediments (Sediment Alternative 5), and
groundwater (Groundwater Alternative 2). The NJDEP also supports

the amendment of the Existing Selected Remedy for the Slag Area
(treatment of hot spots, and soil cap with stormwater management
system and shoreline protection), as specified in the 1991 ROD,
to the selected remedy for the soil (soil cap with stormwater
management system and shoreline protection).

9. Community Acceptance
Community acceptance summarizes the public's general response to
the response measures described in the Proposed Plan and the,
RI/FS reports. This assessment includes determining which of the
response measures the community supports, opposes, and/or has
reservations about.

EPA solicited input from the community on the remedial
alternatives proposed for the Roebling Steel Site. The attached
Responsiveness Summary addresses the comments received during the
public comment period. Both the local officials and residents
were generally supportive of EPA's Proposed Plan.

PRINCIPAL THREAT WASTE

The NCP establishes an expectation that EPA will use treatment to
address the principal threats posed by a site wherever
practicable (NCP Section 300.430(a) (1) (iii) (A)). The "principal
threat" concept is applied to the characterization of "source
materials" at a Superfund site. A source material is material
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that includes or contains hazardous substances, pollutants or
contaminants that act as a reservoir for migration of
contamination to groundwater, surface water or air, or acts as a
source for direct exposure. Contaminated groundwater generally
is not considered to be a source material; however, Non-Aqueous
Phase Liquids (NAPLs) in groundwater may be viewed as source
material. Principal threat wastes are those source materials
considered to be highly toxic or highly mobile that generally
cannot be reliably contained, or would present a significant risk
to human health or the environment should exposure occur. The
decision to treat these wastes is made on a site-specific basis
through a detailed analysis of the alternatives using the nine
remedy selection criteria. This analysis provides a basis for
making a statutory finding that the remedy employs treatment as a
principal element.

The principal threats posed by the Site consist mainly of waste
products and materials from the steel manufacturing process that
have contaminated the soils, sediments and groundwater. These
sources of contamination, also referred to as areas of concern
(AOCs), will be remediated as part of the OU4 building cleanup.
The AOCs that have already been remediated are the following:
aboveground and underground storage tanks, friable asbestos,
process dust, the contents of pits and sumps, underground oil and
chemical lines, soils contaminated with oil, and the landfill.
Certain areas of the Site have been investigated (trenching of
soils) to search for AOCs. EPA continues to work on the cleanup
of the buildings and contamination sources. Any soil AOCs that
may be identified during implementation of OU4 would be properly
delineated and remediated prior to capping activities.

SELECTED REMEDY

Based upon consideration of the results of the site
investigations, the requirements of CERCLA, the detailed analysis
of the response measures, and public comments, EPA has determined
that Soil Alternative 3, Sediment Alternative 5 and Groundwater
Alternative 2 are the appropriate remedy components for the Site,
because they best satisfy the requirements of CERCLA §121 and the
NCP's nine evaluation criteria for remedial alternatives, 40 CFR
§300.430(e)(9). This remedy is comprised of the following
components:

Soils

Capping of site-wide contaminated soil, including the Slag
Area. Two distinct capping options are considered based on
the physical characteristics of different portions of the
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Site, and the current and potential future uses of each
portion, Option (a) soil/asphalt, and Option (b) soil only;

• The cap will support a stormwater management system and
erosion controls along the shoreline;

• Implement a long-term maintenance and monitoring program to
ensure the integrity of the capped areas; and,

• Institutional controls to restrict future excavations
through the soil cap and future land uses will be limited by
zoning or deed notice.

Under Alternative SL3, Option (a), a soil/asphalt cap, is
protective for a mixed recreational and commercial use scenario
and Option (b), a soil-only cap, is protective for a recreational
use scenario. Additional investigations, remediation measures,
and institutional controls will be needed for residential use
scenarios. The soil cap will consist of approximately 1.5 feet
of clean fill and six inches of top soil to support vegetation.
The asphalt cap will consist of approximately six inches of
gravel subbase and four to six inches of asphalt. A permeable
liner will be pla'ced beneath the cap to act as a visible marker
to minimize direct contact should the overlying cap be breached.
Any soil AOCs that may be identified during implementation of OU4
will be properly delineated and remediated prior to capping
activities.

Sediments

• Dredging of the contaminated sediments found in the Delaware
River and Crafts Creek;

• Dewatering and capping of the dredged sediments on-site;
and,

• Backfill by placement of a sandy loam soil with organic
matter and restoration of dredged areas by re-establishing
wetlands whose function and value are at least equal to the
existing wetlands.

Under Alternative SD5, a total volume of sediments to be dredged
is estimated at 116,000 cy. Further delineation of the impacted
areas will be conducted during the design phase. Confirmatory
sampling will be conducted to ensure that contaminants are not
present in the river bottom. Appropriate measures will be
implemented during dredging to control contaminant migration from
sediments. Specific details for dredging and sediment erosion
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control will be developed during the design phase. The design
phase will consider the placement of this extra volume of
material with respect to stormwater management, erosion control
and flood plain elevations. The dredged materials will be
dewatered prior to on-site disposal. Water recovered from the
dewatering operation will be treated and discharged appropriately
in accordance with all applicable requirements.

Groundwater

• Implement a long-term groundwater sampling and analysis
program to monitor the contaminant concentrations in the
groundwater at the Site, to assess the migration and
attenuation of these contaminants in the groundwater over
time; and,

• Institutional controls to restrict the installation of wells
and the use of contaminated .groundwater in the vicinity of
the Site.

Under Alternative GW2, monitoring of sediment and surface water
quality would also be incorporated into the long-term monitoring
plan if it is established during the pre-design investigations
that the groundwater is an ongoing source of contamination to
sediments and/or surface water. The long-term monitoring program
would be performed in accordance with a Long-Term Monitoring
Plan, which would be developed using the Final OSWER Monitored
Natural Attenuation Policy (USEPA, 1999), following the
comprehensive pre-design assessment of the groundwater
contamination. The selected groundwater alternative is based on
the current data and is subject to change based on future data
that may be collected and demonstrates differing conditions.

Technical Impracticability (TI) Waiver

A technical impracticability (TI) waiver evaluation for the
attainment of groundwater chemical-specific ARARs/TBCs (GWQS and
MCLs) was prepared during the Feasibility Study and is included
as Appendix VI. The TI waiver rationale was based on the
extremely long time required to achieve groundwater ARARs, the
large volume of groundwater to be remediated, the high cost of
Alternative GW4, and the extreme difficulty in extracting the
inorganics from the aquifer. The TI waiver pertains to the site-
wide contaminated groundwater.

Based on historical RI data, current site conditions, the
preliminary design of the treatment system, and the contaminant
modeling performed as part of the FS, the factors that warranted
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the decision to declare groundwater restoration as technically
impracticable include:

• The thousands of years required to remediate the 1.7 trillion
gallons of contaminated groundwater;

• The high present worth cost for groundwater restoration is
associated with complete source removal of site-wide soils and
slag, which is critical to the success of the groundwater
restoration. An additional cost of $649,931,000 for source
removal of contaminated soil/slag is inordinately high;

• The significant difficulty in extracting inorganics 'from the
aquifer due to the high level of contaminant sorption and
locking into soil;

• The large 200-acre (8.7 million ft2) spatial area of site-wide
contamination;

• The replacement of the treatment system every 30 years of a
remediation period lasting thousands of years, based on the
typical design life of equipment;

• The inability to achieve groundwater chemical-specific ARARs
or target cleanup levels in a reasonable time frame; and

A waiver from achieving NJ-GWQS and federal MCLs is warranted.

Summary of Estimated Remedy Costs

The estimated costs are $24,422,000 for Option (a) and
$20,479,000 for Option (b) for Alternative SL3, $11,354,000 for
Alternative SD5, and $686,000 for Alternative GW2. A summary of
the estimated remedy costs are presented in Table 38 through
Table 40. The information in the cost estimate summary tables is
based on the best available information regarding the anticipated
scope of the remedial alternatives. Changes in the cost elements
are likely to occur as a result of new information and data
collected during the engineering design of the remedial
alternatives. Major changes may be documented in the form of a
memorandum in the Administrative Record file, an Explanation of
Significant Differences, or a ROD amendment.

The selection of Alternatives SL3, SD5, and GW2 are believed to
provide the best balance of trade-offs among the alternatives
with respect to the evaluation criteria. EPA and the NJDEP
believe that the selected alternatives will be protective of
human health and the environment, will comply with ARARs, will be
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cost effective, and will utilize permanent solutions and alterna-
tive treatment technologies or resource recovery technologies to
the maximum extent practicable. The selected alternatives will
not meet the statutory preference for the selection of a remedy-
that involves treatment. Institutional controls will be
implemented as part of the selected soils and groundwater
alternatives to prevent excavations through the cap and restrict
future land and groundwater uses.

STATUTORY DETERMINATIONS

CERCLA §121(b) (1), requires that .a remedial action must be
protective of human health and the environment, cost-effective,
and utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable. Section 121(b)(l) also establishes a
preference for remedial actions which employ treatment to
permanently and significantly reduce the volume, toxicity, or
mobility of the hazardous substances, pollutants, or contaminants
at a site. CERCLA §121(d), further specifies that a remedial
action must attain a degree of cleanup that satisfies ARARs under
federal and state laws, unless a waiver can be justified pursuant
to CERCLA §121 (d)''(4) . For the reasons discussed below, EPA has
determined that the Selected Remedy meets the requirements of
CERCLA §121.

Protection of Human Health and the Environment

SOILS

The Selected Remedy, Alternative SL3, will protect human health
and the environment through capping of site-wide contaminated
soils and slag, including in the Slag Area. Two distinct capping
options based upon the physical characteristics of different
portions of the Site, and the current and potential future uses
of each portion are protective for the uses specified. Option
(a), a soil/asphalt cap, is protective for a mixed recreational
and commercial use, and, Option (b), a soil-only cap, is
protective for recreational uses. The Selected Remedy will
eliminate all significant direct-contact risks to human health
and the environment associated with the soil or slag. This
action will result in the reduction of exposure levels to
acceptable risk levels within EPA's generally acceptable risk
range of 10"* to 10"6 for carcinogens and below a HI of 1.0 for
noncarcinogens. Implementation of the Selected Remedy will not
pose unacceptable short-term risks or adverse cross-media
impacts.
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SEDIMENT

The Selected Remedy, Alternative SD5, will eliminate the risk
associated with contaminated material from the sediments through
dredging contaminated sediments, dewatering the sediments, on-
site disposal, capping of contaminated sediments, and replacement
of the dredged sediment with sandy loam. SD5 will prevent
exposure to contaminated sediments and restore ecologically-
sensitive areas. Implementation of the Selected Remedy will not
pose unacceptable short-term risks or adverse cross-media
impacts.

GROUNDWATER

The Selected Remedy, Alternative GW2, will be protective of human
health and the environment through the implementation of
institutional controls in the form of use restrictions and a
Classification Exception Area. Implementing institutional
controls will prevent future exposure to any contaminated
groundwater. Since the existing site groundwater contamination is
not migrating towards municipal or private wells, and it is not
expected to do so in the future, public exposure to contaminated
groundwater is not likely.

Compliance with ARARs

The soil (SL3) and sediment (SD5) remedial actions will comply
with all federal and State requirements that are applicable or
relevant and appropriate (ARARs) to their implementation. EPA
has determined that it is technically impracticable to restore
the groundwater to meet chemical-specific ARARs and is invoking a
Technical Impracticability Waiver. A comprehensive ARAR
discussion is included in Chapter 2 of the Feasibility Study and
a complete listing of ARARs is included in Table 36 of this ROD.
A copy of the Technical Impracticability Evaluation is included
in Appendix VI.

Chemical-Specific ARARs

EPA has determined that it is technically impracticable to
restore groundwater to meet the chemical-specific ARARs. The
federal and State chemical-specific ARARs include: The Safe
Drinking Water Act (40 CFR 141), NJJEP Groundwater Quality
Standards (N.J.A.C. 7:9-6), or NJDEP Safe Drinking Water Act
Standards (N.J.A.C. 7:10-5.2).
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Location-Specific ARARs

RCRA Location Requirements for 100-year Floodplains indicate that
hazardous waste treatment, storage, or disposal facilities must
be designed, constructed, operated, and maintained to prevent
wash-out by a 100-year flood. The Executive Order 11988,
Floodplain Management for CERCLA Actions will be met along with
NJDEP Flood Hazard Area Regulation (N.J.A.C. 7:13). These
standards will be met as CERCLA ARARs for any hazardous waste
management activities conducted along the Delaware River or in
the slag area (i.e., portions of the Site which are designated as
100-year floodplains). The New Jersey Flood Hazard Area Control
Act sets standards on the allowable activities for floodways to
protect the environment and human health. These standards will
be met for any remediation conducted in a floodway or any
activity involving alteration or encroachment upon a waterway.
The Executive Order 11990 for Protection of Wetlands, CWA,
Section 404(b) I Guidelines, as well as the NJDEP Wetlands Act of
1970 Regulations and NJDEP Freshwater Wetlands Protection Act
Rules (N.J.A.C. 7:7A), Coastal Resource Development
regulations(activities occurring within mapped tidal wetlands or
waterfront development zone),and Riparian Lands Management
regulations (N.J.;S.A. 12:3) will be met for site activities that
impact wetlands/tidal wetlands.

Remedial actions involving the management of contaminated
sediments will be met including the Rivers and Harbors Act,
Section 10 regulations, and NJDEP sediment dredging/excavating
regulations.

Location-specific ARARs will be met by conducting remedial
actions in accordance with The National Historic Preservation Act
(Section 106), and The Archeological Resources Protection Act to
take into account the effects of the agency's undertaking on
historic properties and management of any archeological resources
discovered during remediation activities.

Endangered Species Act (16 U.S.C. 1531) requirements for the
protection of federally listed threatened and endangered species
and their habitat will be met. The Fish and Wildlife
Coordination Act (16 U.S.C. 661) requires consideration of
impacts to wildlife resources resulting from modification to
waterway(s) and will be met during site remediation activities.

Action-Specific ARARs

Action-specific ARARs will be achieved by conducting remedial
action activities in accordance with OSHA, RCRA, and New Jersey
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hazardous waste regulations. Hazardous wastes will be managed in
accordance with RCRA Generator Requirements for Manifesting and
Off-Site Waste Transport, Transporter Requirements, DOT Rules for
Hazardous Materials Transport, Land Disposal Restrictions, and
OSHA standards for Hazardous Responses and General Construction
Activities.

Dust control measures and air monitoring will be included in the
design specifications and health and safety, plans to ensure
compliance with RCRA, CAA, and State regulations.

Stormwater discharge or point source discharges will meet CWA
effluent guidelines and standards as well as New Jersey water
pollution control regulations (e.g. N.J.A.C. 7:14A).

New Jersey soil erosion control and sediment control regulations
will be met for site remediation activities involving excavation,
grading or other soil disturbance activities exceeding 5,000
square feet.

Advisories, Guidance, and Criteria To Be Considered

The shipment of hazardous wastes off-site to a treatment/disposal
facility (if required) would be conducted in accordance with
EPA's Office of Solid Waste and Emergency Response Directive No.
9834.11, "Revised Procedures for Planning and Implementing Off-
site Response Actions." The intent of this directive is to
ensure that facilities authorized to accept CERCLA-generated
waste are in compliance with RCRA operating standards.

EPA's 1985 Policy on Wetlands and Floodplains Assessment for
CERCLA actions requires that remedial actions meet the
substantive requirements the Floodplain Management Executive
Order (E.O. 11988), and Appendix A of 40 CFR Part 6, entitled
Statement of Procedures on Floodplain Management and Wetland
Protection. This policy requires consideration of the 500-year
floodplain when planning remedial actions and evaluating their
impacts.

The screening and evaluation of sediment quality will be
conducted in accordance with EPA guidance (EPA 822-R-93-017), and
New Jersey Sediment Quality Evaluation guidance. The EPA's Soil
Screening Guidance and State ISRA and Soil Cleanup Criteria will
be used for screening and evaluation of soil quality.
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Cost-Effectiveness

The Selected Remedy is cost effective and represents reasonable
values for the money to be spent. Overall effectiveness was
evaluated by assessing three of the five balancing criteria in
combination (long-term effectiveness and permanence, reduction in
toxicity, mobility and volume through treatment; and short-term
effectiveness) . Overall effectiveness was then compared to costs
to determine cost-effectiveness. The relationship of the overall
effectiveness of these remedial alternatives was determined to be
proportional to its costs and hence these alternatives represent
reasonable values for the money to be spent.

SOILS

The estimated present worth costs range from $54,000 for
Alternative SL1 to $649,931,000 for Alternative SL4. In
evaluating cost effectiveness between Alternatives SL3, SL4 and
SA, Alternative SL3 ($20,479,000 - 24,422,000) is the most cost
effective, as it satisfies the remedial action objectives at the
least cost, and removes the risks associated with the potential
exposure to contaminated soil. Both Alternatives SL4 and SA are
inordinately higK-costing alternatives that are more protective
since the contaminants would be removed from the Site or made
unavailable through treatment. Alternative SL1 is the lowest
cost but provides no additional protection of human health and
the environment. Alternative SL2 is the next lowest cost
alternative and provides minimal reduction of risk to human
health and no protection of the environment.

SEDIMENTS

The estimated present worth costs range from $54,000 for
Alternative SD1 to $19,279,000 for Alternative SD4. In
evaluating cost effectiveness between Alternatives SD3 through
SD5, Alternative SD5 ($11,354,000) is the most cost effective
alternative that satisfies the remedial action objectives by
preventing exposure to contaminated sediments and restoring
ecologically sensitive areas. Alternative SD3 would be less
costly than Alternative SD5, however, effectiveness in the long-
term would have to be demonstrated. Alternative SD1 is the
lowest cost but provides no additional protection of human health
and the environment. Alternative SD2 is the next lowest cost
alternative and provides minimal reduction of risk to human
health and no protection of the environment.
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GROUNDWATER

The estimated present worth costs range from $54,000 for
Alternative GW1 to $13,043,000 for Alternative GW4. In
evaluating cost effectiveness between Alternatives GW2 and GW4,
Alternative GW2 ($686,000) is the most cost effective alternative
that satisfies the remedial action objectives by preventing human
exposure to contaminated groundwater and monitoring ecological
sensitive areas. Alternative GW4 (Option a) would take thousands
of years to satisfy the remedial action objectives; thus the
increased cost would be unwarranted. Additionally, the cost of
complete source removal, which is critical to the success of
complete groundwater restoration, is inordinately high
($649,931,000) and not cost effective.

Utilization of Permanent Solutions and Alternative Treatment
Technologies to the Maximum Extent Practicable

EPA has determined that the Selected Remedy represents the
maximum extent to which permanent solutions and treatment
technologies can be utilized in practicable manner at the site.
Of those alternatives that are protective of human health and the
environment and comply with ARARs, EPA has determined that the
Selected Remedy provides the best balance of trade-offs among the
alternatives with respect to the five balancing criteria.

SOILS

The Selected Remedy SL3 will effectively minimize human exposure
by using soil and asphalt capping, such that long-term
performance of the soil and asphalt caps could be maximized .by
proper maintenance, inspection and monitoring. The Selected
Remedy presents less short-term risks than Alternative SL 4,
removal, and SA, on-site treatment, by greatly reducing the
amount of handling of contaminated soils at the site. There are
no special implementability issues associated with the Selected
Remedy.

SEDIMENT

Alternatives SD4 and SD5 eliminate the risk associated with
contaminated material from the sediments through dredging,
disposal and replacement of contaminated sediments with sandy
loam soil. The Selected Remedy SD5 requires that sampling of the
dredged sediments be performed to assure for safe on-site
disposal. Alternative SD3 uses capping of contaminated
sediments, which is an effective means of preventing exposure,
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but would be subject to erosion and therefore may not be as
effective over the long-term.

GROUNDWATER

The Selected Remedy for groundwater provides adequate long-term
control of risks to human health and the environment through
institutional controls. Like the selected soil remedy, there are
no special implementability issues associated with the Selected
Remedy since the Selected Remedy employs standard technologies
that are readily available.

The Selected Remedy for soil, sediment and groundwater do not
utilize alternative treatment technologies since basic
engineering and construction techniques were deemed very
effective and desirable.

Preference for Treatment as a Principal Element

SOILS

The selected soil remedy does not satisfy the statutory
preference for treatment as a principal element since the
Selected Remedy would cap the contaminated soils and utilize
institutional controls to prevent exposure to the contaminated
soils. However, the principal threats posed by the site consist
mainly of waste products and materials from the steel
manufacturing process that have contaminated the soils, sediments
and groundwater. The remaining sources of contamination also
referred to as areas of concern (AOCs), will be remediated as
part of the OU4 building cleanup.

SEDIMENT

The selected sediment remedy does not satisfy the statutory
preference for treatment as a principal element since the
Selected Remedy requires dredging contaminated sediment,
dewatering the sediment, capping the contaminated sediments on-
site, and utilizing institutional controls to prevent exposure.
However, as with the soils, the principal threats posed by the
site consist mainly of waste products and materials from the
steel manufacturing process that have contaminated the soils,
sediments and groundwater. The sources of contamination also
referred to as areas of concern (AOCs) will be remediated as part
of the OU4 building cleanup.
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GROUNDWATER

The selected groundwater remedy does not satisfy the statutory
preference for treatment as a principal element since the
Selected Remedy utilizes institutional controls to monitor the
levels of contamination in groundwater and any potential
migration. ARARs are not expected to be achieved due to the
extremely long time required to achieve groundwater ARARs, the
large volume of groundwater to be remediated, the high cost of
Alternative GW4, and the extreme difficulty in extracting the
inorganics from the aquifer; therefore, EPA is invoking a
technical impracticability waiver.

Five-Year Review Requirements

Because the Selected Remedy will result in hazardous substances,
pollutants, or contaminants remaining on the site above levels
that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within five years after
initiation of the remedial actions to ensure that the Selected
Remedy is, or will be, protective of human health and the
environment.

DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for the Roebling Steel Company Site was
released for public comment on August 21, 2003. The comment
period closed on September 19, 2003.

All written and verbal comments submitted during the public
comment period were reviewed by EPA. Upon review of these
comments, it was determined that no significant changes to the
remedy, as it was originally identified in the Proposed Plan,
were necessary.

71
848590079A



APPENDIX I

FIGURES

848590080



P K N N S n t J K V M A N O K I \
BTATK I'AKJt '.'' BUCKS-J. CO

CO

»," I «
•••"/ ( Ptnn

-
Newbotd _ ^Newbofd Island

R P E >J Jf 0 W

•fr-^:——'———-—- 'V^ NewboJd* -' fsoney Island

.• . . •• ..• .^' • •• •-_»*. ,\ -• • .•. '• '• "'. ••• i • ••• t " •

» ,-i \ * • • • \
0 1000 2000 3000 4000

Approximate Scale 1"=2000"
848590081

SOURCE:

USGS TOPOGRAPHIC 7& MINUTE SERIES QUADRANGLES
TRENTON WEST, NJ. BRISTOL, PA. TRENTON EAST, NJ.

U.S. ENVIRONMENTAL PROTECTION AGENCY
Roebling Steel Company Site

FIGURE 1
SITE LOCATION MAP

FOSTER W-iEELER ENVIRONMENTAL CORPORATION



00*»
00
Ol
<£>oo
00to

LEGEND ;

<"* mat woos
^B SUC AHA

•M MNN PLANT MCA

- '̂  FU1UC N. J. HMN9T M SFAHON (NOT TO SCAL£)

FUTURE MUSEUM (NOT ID SCALE)

FUTURE
1 N. J. TRANSIT

»™*RR STATION

V OF MOEKMB KTCIL U.S. ENVIRONMENTAL PROTECTION AGENCY

ROEBLJNG STEEL COMPANY SITE

FIGURE 2

FOSTER WHEELER ENVIRONMENTAL CORPORATION



LIMITS OF
RIPARIAN GRANTS

LEGEND.
Off OCNSE WOODS
© TANK

CURRENT SHORELINE
FENCE
FORMER SHORELINE

AREA OF HISTORIC INFILL

U.S. ENVIRONMENTAL PROTECTION AGENCY
Roebllng Steel Company Site

FOSTER WCELER ENVIRONMENTAL CORPORATION



"/-iMHStcr (roe)

»
SWD4A

S025
SD2«

*

__________™___________________________I
REGIONAL SURFACE WATER/SEDIMENT LOCATIONS ^J"3?1

SP03—201,

TM2
SP02-101-V

MI-** ^ """' **• .
• MW42

^ "

.J*^ L E G E N P

^mm^c^j
" A B| !4 f̂e-r̂ ,̂ £i§a:::̂ r--i-

i lAV, V V ""^^^^^---^^Si^^-^i II'.T ̂ .̂ -̂̂ .3 ««^ ___ _ •̂c f̂-î s??ss^^>"
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TABLE I
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARAR«/TBC» FOR SOILS

(Page I «f 4)

00•u
0001
COoo
00

I'olalile Organic Compounds (ug/kgl
1,1,1,2-Telrachloroelhane
I.l.l-Trichloroelhane
1. 1,2,2-TelnchlarMlhanc
I.I.Mrkhloroclhjne
1,1-Dichloroelhane
1.1-DichloroclheiK
1.2-Dichloroelhine
1,2-Dichloroelhene
1,2-Dkhloropropane
1,3*Dichloropropene
2-Bulanone<MEK)
Acetone
Benzene
Bromodkttloromelhane
nromofonn
Bromomedune
Carbon disulflde
Carton telnchloride
Chlorofaenzene
Chloroform
Oiloromeihane
en-1,2-Dichloroelhylene
Dibromochloromelhane
Ethene, l.2-dichloro-.(E)-
Elhylbenzenc
Melhyl bromide
Melhyl isobulyl ketone (MIBK)
Melhylene chloride
m-Xylene
o-Xylene
p-Xylene
Styrene
Telrachloroelhem
Toluene
Trichlororlhylene
Vinyl chloride
Xykne(loul) ____________

2,000
3

20
23.000

60
20

30
4

16,000
30

600
800

32,000
70

1,000
600

400
400
700

13.000
200

20
210,000
190.000
200.000

4,000
60

12.000
60
10

3.000
11.000

7.800.000
1.000

,7.000

9.000
4,000

7.800.000
22,000
10,000
81,000

7,800,000
5.000

1.600.000
100.000

780.000
8.000

1,600,000
7,800,000

110.000

85.000
160,000.000
160,000.000
160.000.000
16.000.000

12,000
16.000.000

58.000
300

120,000
60

100
130.000

7
40

1,500
10

10,000,000
80

300.000
5.300

72.000
30

13.000
30

120.000
130,000
310.000
40,000

1.000

1.300
42.000
41,000
46.000

150.000
1.100

65.000
500

3

1.000
50.000

1,000
1,000

10,000
10,000

1.000
50.000

50,000
100.000

1,000
1,000
1.000
1,000

1,000
1,000
1,000

10.000
1,000
1.000

100.000

50,000
1.000

100.000
1.000

500.000
1.000

10,000
67,000

310.000
1,000.000

70.000
420.000

1,000.000
150.000
24.000

1.000.000
43,000

1,000,000
1,000.000

13.000
46.000

370.000
1,000.000

4,000
680,000
28.000

1.000.000
1.000.000
1.000.000

1,000.000

1,000.000
210.000

97,000
6,000

1.000,000
54.000
7.000

1,000,000

170.000
210.000
34.000
22.000

570.000
8,000
6.000

10,000

1,000,000
1.000.000

3.000
11.000
86.000
79,000

2,000
37,000
19,000

520,000
79.000

110.000
1.000.000
1.000,000

1,000,000
49.000

23,000
4,000

1.000.000
23,000
2.000

410.000

1,000
2.000

3
20

10.000
7

20
50,000

30
4

50.000
16,000

30
600
800

1,000
32.000

30
1.000

30
10,000

400
400
700

13,000
200

50.000
20

42.000
41.000
46.000
4.000

60
12,000

60
3

67,000



TABLE I
UNITED STATES ENVIRONMENTAL PROTECTION AGENCV

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARAR»/TBCi FOR SOILS

(P>ge2of4)

oo
•Ft
00
Oltooo
00
00

Semi-Volatile Organic Confounds (ug/kf)
.2,4-Trichlorobaunw 5.000 760,000

1,2-Dichlorohenzene 17,000 7,000.000
,3-DichlorobeiunK

M-Dichlorob«ueiK 2.000 27.000
2.4.5-Trichlorophcnol 270.000 7.800.000
2.4.6-Trichlorophenol 200 58.000
2.4-Dichlarophcnol ' 1,000 230.000
2.4-DinKlhylphenol 9,000 1,600.000
2.4-Dinitrophenol 300 160.000
2.4-Diniiro)oliKiK 0.8 900
2,6-Dinilrotoluene 0.7 900
2-Chlorophenol 4.000 390.000
2-Methylphenol 15,000 3.900,000
3,3'-DichlorobenzidiiK 7 1.000
4-Chloro-3-nKthylnhenol
4-Chloroaniline
4-Melhylphenol
Acnuphihcne 570.000 4.700,000
Acrylonilrile
Anthracene 12,000.000 23.000.000
Benzo(«)pyrene 8,000 90
Benzo[i]anlnraceiK 2,000 900
Bcnzo[b)rtiKWMiihcne 5.000 900
Benzo[k]fluoranlhene 49,000 9.000
BenzoicKid 400.000 310,000.000
Benzyl ilcohol
B«(2-cnloroelhyl)elher 0.4 600
Uis(2-chloroisoptopyl)t(hcf
Bis<2-elhylhexyl)phihalile 3.600,000 46.000
Butyl benzyl phlhalate 930,000 16,000.000
Citbazole 600 32,000
Chrysene 160.000 88.000
cis-l.3-Dichloroprop«K
Dibeiuo(«.h)inl(ir»cenc 2.000 90
Didhylphllulile 470.000 63.000.000
Dimethyl phthaltte
Di-n-bulylphlhilUe 2.300.000 7,800.000
Di-n-oclyl phlhilile 10.000,000 1,600.000
Fluonnthene 4,300.000 3.100.000
Fluorene 560,000 3,100.000
HexKhlorobenzene 2,000 400
HexKhlorobutadiene 2.000 8,000
llenichlofocyclopenudient_______________400.000_______550,000

320.000
56,000

20,000

5,300.000

20

3,100,000
93.000

200.000

230.000
1.000.000

100
600

1,000

100,000
50,000

100,000
100.000
50,000
10,000
10,000
10,000
10.000
10.000
10,000
10.000

100.000
100.000

100.000
1,000

100,000
10.000

500,000
50.000

500.000

50.000
10.000
10.000

100,000
100,000

500.000
1.000

100.000
50,000
50.000

100,000
100.000
100.000
100.000
100.000
100.000
100,000

1,200,000
10,000,000
10.000.000
10.000,000
10.000,000

270,000
3.100,000

10.000,000
2,100.000

4.000
4.000

5,200.000
10,000,000

6.000
10.000.000
4.200.000

10.000.000
10,000,000

5.000
10.000,000

660
4.000
4.000
4.000

10,000.000
3.000

10,000,000
210.000

10.000.000

40.000
5.000

660
10.000.000
10.000,000
10.000.000
10,000.000
10.000.000
10,000.000

2.000
21.000

7.300.000

66.000
5.100.000
5,100.000

570,000
5.600,000

62.000
170,000

1,100.000
110.000

1,000
1.000

280.000
2.800.000

2,000
10.000,000

230,000
2.800,000
3.400.000

1.000
10.000,000

660
900
900
900

10,000,000
660

2.300.000
49.000

1,100.000

9.000
4.000

660
10,000,000
10,000.000
5.700.000
1.100.000
2.300.000
2.300,000

660
1.000

400.000

5,000
17.000

100.000
2,000

50,000
200

1.000
9.000

300
08
0.7

4.000
15,000

7
100,000
230,000

2.800,000
100,000

1.000
100.000

90
900
900
900

400.000
50.000

0.4
10,000
46.000
93.000

600
9,000
1,000

90
50.000
50,000

100.000
100.000
100.000
100.000

100
800

1,000



TABLE I
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARAR«/TBC» FOR SOILS

(Flge3or4)

00
0̂0
Ol
COoo
00
00

! Icxachloroelhane
Indenof 1.2,3-cd)pyrene
Isophorone
Naphthalene
n-Bulyl alcohol
Mitrobenzene
N-Nilrosodi-n-propylamine
N-Nitrosodiphenylamine
p-Chloroaniline
Penlachlorophenol
Phenol
Pyrene
:rans-1,3-Dichloropropene
Vinyl Acetate

W**l
4,4'-DDD
4,4'-DDE
4,4'-DDT
ALDRIN
alpha-BHC
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor I2S4
Aroclor 1260
bela-BHC
Chlordane
DIELDRIN
Endosulfan (mixed isomm)
Endosulfon I
Endosulfan II
ENDRIN
HEPTACHLOR
Heptachlor epoxide
Lhidane
Melhoxychlor
PCB's
Toxaphene________

500
14,000

500
84.000
17,000

100
0.05

1,000
700
30

100.000
4.200,000

170.000

16.000
54.000
32,000

500
0.5

3
10.000

4
18.000

1,000
23.000

700
9

160,000

31,000

46,000
900

670.000
3.100,000
7.800.000

39.000
90

130.000
310.000

3.000
47.000.000
2,300,000

78,000,000

3.000
2.000
2.000

40
100

400
500
40

470,000

23.000
100
70

500
390.000

1,000
600

5.500

460,000

1,000,000
9,200

100,000

300
80

2,000
100

400
500

8,900

100,000
500.000
50.000

100,000

10.000
10,000

100.000

100,000
50.000

100.000
1.000

50,000
50.000

500.000
50,000

50.000
50,000
50,000
50,000
50.000
50.000
50.000

50.000

50.000
50.000
50,000
50,000

50.000
50.000

50,000

100.000
4.000

10,000.000
4.200,000

520.000
660

600.000

24.000
10.000,000
10.000.000

5.000

12,000
9.000
9.000

170

2.000
2.000
2,000
2.000
2,000
2,000
2.000

180

6.200.000
6.200.000

310.000
650

2,200
5.200.000

200

6.000
900

1.100.000
230,000

28.000
660

140,000

6.000
10.000,000
1.700.000

4.000

3.000
2.000
2.000

40

490
490
490
490
490
490
490

42

340.000
340.000

17.000
150

520
280.000

100

500
900
500

84.000
17.000

100
0.05

1.000
700
30

50,000
100.000

1.000
100.000

3,000
2,000
2.000

40
05
490
490
490
490
490
490
490

3
500

4
18.000
50.000
50.000

1.000
100
70
9

50,000
1.000

100
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TABLE I
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARAKs/TBCl FOR SOILS

(Page 4 of 4)

m

Antimony
Arsenic
Birium
Beryllium
Cadmium
Chromium
Chromium (Heuvilcnl)
Chromium (III)
Copper
Cyanide
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

S
29

1,600
63
8

38
38

40

2
130

5
34
0.7

6.000
12,000

31
0.4

5,500
0.1
78

390
390

78,000

1.600
400

23
1,600

390
390

550
23.000

750
690.000

1,300
1.800

270
270

1
13.000

340
20

47,000
2

100

6.100

600
21.000

600
270

2,400
3,100
4,100

6
7,100
1.500

14
20

700
2
1

240
120.000

600
1,100

400
14

250
63

110
2

370
1,500

5
20(1)

700
0.1

1
38
38

78.000
600

40
400

1
130

5
34

07
370

1.500

00
£t
00tntooo
00
(O

Note:
(1) The selected value for most stringent criterion tor arsenic is the NJDEP Soil Cleanup Criterion for Direct Contact The EPA SSL for ingeslion value of 0.4 mg/kg is more stringent; however, use of this criterion would
not provide for meaningful discussion since all detected concentrations exceed this value.
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TABLE2
UNITED STATES ENVIRONMENAL PROTECTION AGENCY

ROEBUNG STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES (0-03. feet)

COMPOUND

M.I Trichtoroethme
Acetone
Benzene
Chloroform
Ethylbenzene
TetracUoroethylene
Toluene
Xylene
2-Metbybuphthalene
2-Methylpheno]
4-chlorophenyl-pbenylether
4-Methyh>henoI
1 ,4-DkhJorobenzene
2,4-DimethyIphenol
2,4-Dinitrotohiene
3 '̂-Dichlorobenzidine
Acenapbthene
Acempbthylene
Anthracene
Benzo[i]mthr»cene
Benzo[b]fluorutbene
Benzo(gjb,i)perytaie
Benzo[k]ihionntbene
Benzo(i)pyreoe
Benzoicacid
bis(2-ElhyDi«yI) pbthalate
Butyl benzyl phthalate
Carbizole
Cbrysene
Di-n-butylpbthalate
Di-n-octylphtbalite
Dibenz[aJ>]antnracene
Dibenzofimn
Dietbylpbthalalc
Dixnelhylphtbjjate
Fraonntbrae
pluorene
fiexachlorobenzene
Indeno[ 1 .2,3-cdJpvrene
^-Nitrosodiphenybunine (1)
Naphthalene
'enlachloropheaol
Phenanthrcne
Phenol
Pyrene
4,4'-DDE
4,4'-DDT
alphi-Chlofdme
beta-BHC
Endoiulftn n
Endrin ildebydt
Endrin ketooe
{afxum*C2i)ordaDe

Aroelor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Total PCBs

FREQUENCY OF
pprrrnoN

2/46
5/44
2/46
7/46
2/44
2/45
15/45
4/45
35/61
1/61
1/61
4/61
2/61
1/61
1/61
1/59
11/61
20/61
27/61
44/61
49/61
38/60
21/35

•'43/61
11/42
27/61
20/60
9/13
54/61
16/61
1/60
19/60
16761
1/61
1/61

56/61
14/61
2/61
39/61
4/61
36/61
1/61

52/61
1/61

53/61
4/57
3/57
1/57
2/56
1/57
1/3

3/57
2/57
1/57
1/57
3/57
3/57
8/57

MINIMUM DETECTED
CONCENTRATION

(ug/kj)
3
10
2
1
2
4
2
2

32
no

4500
24
21
31

15000
850
37
25
40
35
29
36
20
19
41
110
24
20
32
31
31
23
21
180
210
27
28
250
45
50
23

12000
39
130
26
5
17
8
19
11
9
4
3

1900
5200
420
420
420

MAXIMUM DETECTED
CONCENTRATION

(ug/kg)
6

40
2
4
75
9

150
330

300000
170

4500
200
38
31

15000
850

35000
3000
12000
20000
16000
10000
15000
17000
720

170000
180000
1700
18000
140000

31
5300
36000

180
210

38000
60000
610

9700
32000
26000
12000

140000
130

57000
110
59
8

33
II
9
18
6

1900
5200
790
1100
5200

AVERAGE DETECTED
CONCENTRATION «

(ug/kg)
5

21
2
2
39
7

24
86

9270
170

4500
86
30
31

15000
850

3571
381
954
1614
1624
724
1893
1349
176

7878
9627
352
1594
8856
31

643
2393
180 .
210
2294
4495
430
706
8076
1034
12000
3837
130

2854
38
31
8
26
11
9
11
5

1900
5200
610
830
1428

•Arithmetic average of concentrations above detection limits only.

lecb\RADroeblingRnSec4.wpd 848590090



TABLE 3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SURFACE SOIL SAMPLES (0-0.2 feet)

ANALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

FREQUENCY
OF

DETECTION

62/62
32/62
47/47
62/62
32/59

• 45/59
62/62
62/62
59/61
57/57
62/62
60/61
62/62
56/56
28/56
61/61
61/62
17/37
15/61
27/60
4/61
62/62
61/62

MAXIMUM
DETECTED

CONCENTRATION
(mg/kg)

18300
178
62

1540
4

390
343000

1440
60

9960
312000
69000
107000
20300

2
563
3020

3
36

1690
1

128
118000

AVERAGE
DETECTED

CONCENTRATION *
(mg/kg)

3866
21
16
144
1

28
30894

158
12

842
79261
7161
10844
3216
0.3
87

542
1
7

308
1

38
5275

* Arithmetic average of concentrations above detection limits only.

848590091
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TABLE 4
UNITED STATES ENV1RONMENAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES (0.2-2 feet)

COMPOUND
1,1-Dichloroethane
1,2-Dichloropropane
1,1,1 -Trichloroethane
Acetone
Benzene
Bromodichlomnethane
Carbon disulfidc
Carbon tetrachloride
Chlorobenzene
Chloroform
Ethylbenzene
Ethylene trichloride
Methyl ethyl ketone (MEK)
Tetrachloroethylene
Toluene
Xylene (total)
2-Methytaaphthalene
4-Methylphenol
1 ,4-Dichlorobenzene
Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthncene
Benzo[b]fluoranthene
Bcnzo(g4i,i)perylene
Benzo[k]fluoranthene
Benzo(a)pyrene
Benzoic acid
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz[aji]anthiacene
Wbenzofijran
Diethylphthalate
Fluoranthene
Fluorene
Indenofl ,2,3-cdJpyrene
Naphthalene
Phenanthrtne
Phenol
Pvrene
4.4--DDE
4.4--DDT
Aldnn
alpha-Chlordane
beta-BHC
Dieldrin
Endosulfan suHate
Endrin ketone
gamma -Chlordane
Jeptacblor epoxide
tfethoxychlor

Aroclor-1242
Aroclor-1260
Total PCBs

FREQUENCY
DETECTION

1/53
1/52
9/53
6752
3/53
3/52
5/53
4/52
7/48
11/53
7/46
2/52
2/42
9/49
39/53
14/48
30/58
1/58
1/58

12/58
9/58
20/58
31/58
34/58

.. 24/57
' 20/54

29/58
10/52
9/57
5/57
5/6

38/58
6/58
1/57

17/58
15/58
3/58
38/58
11/58
23/58
23/57
39/58
1/58

39/58
2/56
1/56
4/56
1/57
4/56
1/57
1/56
2/56
1/55 •
1/56
1/56
8/56
1/56
9/56

MINIMUM DETECTED
CONCENTRATIONrne/ke)

3
4
1

17
2
3
2
2
32
1
2
1
9
2
1
1

40
2900

22 •
26
34
24
24
35
20
22
24
49
27
39
17
48
31
58
18
24
120
33
20
24
36
21

2500
26
19
11
10
4
29
15
6
6
2
13

940
110
300
100

MAXIMUM DETECTED
CONCENTRATION(uE/kE)

3
4

61
230
5
6
19
3

72
13
110
8

30
10

490
750

39000
2900
22

7600
490
4200
7300
7500
6400
7700
5400
2500
30000
9100
260
7100
12000

58
1600
6700
260

15000
9000
5800
4500
26000
2500
12000
130
11
81
4
94
15
6
18
2
13

940
3800
300
3800

AVERAGE DETECTED
CONCENTRATIONdie/kE) *

3
4
12
68
3
4
7
3
49
5
19
5

20
5
53
65

1642
2900
22
927
144
685
1317
1301
881
1545
1060
423
5547
2539

83
1254
2162

58
339
735
197
1863
1184
879
602
2058
2500
1680
75
11
43
4
58
15
6

.12
2
13

940
1181
300
1083

* Arithmetic average of concentrations above detection limits only.

lech\RACVroeblmgRI\Sec4.wpd
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TABLES
UNITED STATES ENVIRONMENAL PROTECTION AGENCY

ROEBLDSG STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SURFACE SOIL SAMPLES (0.2-2 feet)

AN.ALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

FREQUENCY OF
DETECTION

59/59
24/59
54/54
59/59
34/57
23/53
58/59
58/58
56/59
55/55
59/59
54/54

59/59
53/53
21/54
54/57
55/59
11/37
9/55

33/58
12/53
59/59
56/57

MAXIMUM DETECTED
CONCENTRATION(mg/kg)

16100
65
85

480
1

287
206000

1950
41

3590
283000
66500
106000
26200

1
322
1700

2
16

964
1

246
154000

AVERAGE DETECTED
CONCENTRATION(mg/kg) *

3000

14

18
77

0.4

23
21914

134
10

522
53685
4747
10005
3148
0.3
45

471
1
5

180
0.5
41

3359

Arithmetic average of concentrations above detection limits only.

I«h\RAOroeblingRJ\Sec4.wpd
848590093



TABLE 6
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLEVG STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SUBSURFACE SOIL SAMPLES

COMPOUND
2-Hexanone
1 ,1 ,1 -Trichloroethane
1,1 ,2,2-Tetrachloroethane
Acetone
Benzene
BromodJcHorcme thane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethanc
Chloroform
Ethylbenzene
Ethylene trichloride
Methylene chloride
Methyl ethyl ketone (MEK)
Methyl isobutyl ketone (MIBK)
Tetrachloroethylene
Toluene
Vinyl Acetate
Vinyl chloride
Xvlene (total)
2-Methybitphthalene
4-Chloro-3-methyrphenol
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo(g,h,i)pery]ene
Benzo[k]fJuoranthene
Benzo(a)pyrene
Benzoic acid
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz[a,h]anthracene
Dibenzofurm
Diethylphthalate
Fluoranthene
Fluorene
[ndeno[l,2.3-cd]pvrene
[sophoronc
V-Nitrosodiphenylamrne (1)
Naphthalene
'henanthrene
Phenol
Pvrene
Aldrin
beta-BHC
Endosulfan I
Endrin ketone
;amma-Chlord*ne
leptachlor epoxide

Metboxvchlor
Aroclor-1242
Aroclor-1260
Total PCBs

FREQUENCY OF
DETECTION

1/117
10/128
1/117
16/103
8/123
2/127
9/128
5/127
11/122
1/128
12/128
1/117
3/127
17/36
19/109
1/117
12/121
65/126

1/73
1/128
8/118

23/123
1/123
2/123
8/123
5/123

24/124
33/124
35/121
19/121
19/115
37/124
12/123
27/116
1/123

40/124
17/111
4/123
8/124
14/123
4/123
40/124
12/123
21/124
1/123
1/123
19/123
41/125
2/123

45/125
2/128
3/127
2/128
2/128
1/136
3/128
1/128
67128
1/127
7/128

MINIMUM DETECTED
CONCENTRATION(ug/kg)

1
1
5
6
2
3
1
2
1
4
1
1
2
5
2
17
1
0
14
16
1

51
150
65
54
34
27
52
75
45
87
41
130
33
880
42
23
53
92
48
36
31
45
51
36
80
43
43
59
29
10
88
7

22
14
6

190
110
190
110

MAXIMUM DETECTED
CONCENTTUTION(og/kg)

1
14
5

19000
5
6
16
4
69
4
62
1

34
230
67
17
12

300
14
16
23

19000
150
240
560
81

1400
3600
4800
1700
2100
2600
6000
9300
880

3500
1600
1200
610
420
510
6100
620
1600
36
80

2100
5200
330
5900
50
190
17
51
14
31
190

3100
190

3100

AVERAGE DETECTED
CONCENTRATION(np/kf|) •

1
5
5

2384
4
5
5
3

45
4
9
1

17
25
15
17
5

23
14
16
7

981
150
153
217
62
267
733
822
508
702
584
917
676
880
761
399
346
274
145
204
1143
182
524
36
80

271
868
195
933
30
123
12
37
14
15
190
885
190
786

* Arithmetic average of concentrations above detection limits only.

tocb\RAC\roeblmgRI\Sec4.wpd 848590094



TABLE?
UNITED STATES ENVBRONMENAL PROTECTION AGENCY

ROEBLDVG STEEL COMPANY SITE
SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SUBSURFACE SOIL SAMPLES

(>2 feet)

ANALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

FREQUENCY OF
DETECTION

103/120
32/101
94/118
94/122
45/116
15/114
96/122
98/115
79/120
96/106

1/28
104/120
98/112
91/122
102/114
19/116
71/118
84/122
15/91
6/96

52/120
10/114
95/122
93/96

MAXIMUM DETECTED
CONCENTRATION

(mg/kg)

12900
36
80

742
5

20
113000

536
30

8080
2

182000
90600
49800
26500

15
228

3000
4

67
2780

0.7
594

13100

AVERAGE DETECTED
CONCENTRATION *

(mg/kg)

3085
10
16
63

1
5

9794
44
7

279
2

29828
1838
2820
1754

1
23

564
1

13
187
0.4
48

444

* Arithmetic average of concentrations above detection limits only.

848590095
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TABLE 8
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARARsATBCs FOR GROUNDWATER. SEDIMENT. AND SURFACE WATER

(Sheet 1 of 2)

Material

yolatU&,0,rgan(fj;^^^'i
Acetone
2-Butanone
Chloroform
1,1-Uichloroethane
1,1,1 -Trichloroethane
1,2-Dichloroethane
1,2-Uichloroelhene
1,1.2-lrichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 oluene
1 richloroelhene
Melhylene chloride
Xylenc (Total)
Stmi-Vcletitr O/y«/ifcf i"> <i*£f
Di-n-butylphllialate
bis(2-Ethylhexyl) phthalale
Naphthalene
'yrcne
Bcnzo(g,h,i)perylene
Indeno) 1 .2,3-cd)pyrene
Ben7^tb]l1uoranUiene
-luoraniliene
Bcnzo(k Iduoranlhene
Lhrysene
Benzo(a)pyrene
l)enzo(a)anlhracene
Phenanthrene
Anthracene
Acenaphthene
1 iibenz[a,h)anthracene
1 "r'hylphlhalale

|Duiyl benzyl pthalate
Fluorene
Phenol
eatteUts^.'yn Sjji^ltSfjSllijjpji
alpha-BHC
gamma-BHC (Lindane)
alpha-Chlordane
gamma-chlordane
4.4'- DOT
4,4'-DDD
4.4--DDE
Dieldren
Endrin
Endrin aldehyde
Heplchlor
Endosulfan Sulfale

Groundwater
New Jerseyl Federal

GWQS MCLs
Most

Stringent

Sediment
Canadian

LEL
Canadian

SEL ER-L ER-M

700
300
6
70
30
2
-
3
1

1,000
1
2

1,000
«,*»§aiSv'-3?l<';:f>

900
30
300
200

-
•

300
-

20

•
-

2,000
400

-
5,000

-
300

4,000
3 îtS"t;"«SI"

NA
NA

' NA
NA

" NA
NA
NA
NA
NA
NA
NA
NA

WZM OiTffifl *ttTi* -ffiN-Hh-'lflrW
||Alurninum
IJAnlimofly

200
20

-
-
80
-

200
5
70
5
-

1,000
5
5

10.000
!-f;5W&r1fJ?r'

-
6
-
-
-

0.2

0.2
0.2

0.02
O.I
-
-

0.3

100
-
-

'SsrywR^*'
NA
NA
NA

NA
NA
NA

" N A
NA
NA
NA
NA

700
300
6
70
30
2
70
3
1

1,000
1
2

1,000
a&ysfi &>&>'

900
6

300
200
•
-

0.2
300
0.2
0.2

0.02
O.I
-

2,000
400
0.3

5,000
100
300

4,000
T'y'j'vK-f-l?

NA
NA

- NA "
NA

' NA
NA
NA

" NA "
NA
NA
NA
NA

^K^s^K^f^s^m^/Kf^f:
——— ————

-
*

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<8*V*Ss|ij*
-

-
490

— T75 —
200

-
750
240
340
370
320
560
220

-
-
-
-
-
-

silWNifPWi
0.006
0.003
0.007
0.007
0.008
0.008
0.005
0.002
0.003
0.003

-
-

("WWW*
-
-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

lii'tfftsiw: !;-*H'"'£4«'

•

6,017.15-40,290
3,936 - 4,736
3,937 - 4,736

-
7.220.58 - 43,348
9,485.86-63,516
5,658-21,804

10193.76-68,256
10,476.92-70,152
6,725.05 - 45,030

4,551-5,476
-
-
-
-

-
vf-fifj-^'^^jit^e^

598
47.3

195-393.6
258-425.4

1290.5
195-425.4

233.7
3,193

393.61-8,580
4,433-8,528

-
-

VK* t^TJM.'Kff^-'U ;
-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

rl'ii'&ISrtif*;

-
340
665

-
-
-

600

" 384"-
400
261
240
85
-
-
-
-
-
-

VJKMJfiSiSfl
-
-
-

"15
0.0022
0.0022

-
-
-
-

TKS&fffilt
•
-

NA
NA
NA
NA
N.A
NA
NA
NA
NA
NA
NA
NA
NA

t,tS^if*yf;-

21,000
2,600

-
-

5,100
-

2,800
2,500
1,600
1.500
1,100

-
-
-
-
-
-

•
-
-
-

46.1
0.027
0.027

-
•
-
-

Most
Stringent

HSfilSft
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

WjSlXa'SII!*''
-
-

340
490
170
200
-

600
——— 240 ——

340
370

——— 261 ———
240
85
•
-
-
-
-
-

'ff^fV'teJf,
0.006
0.003
0.007
0.007
0.008
0.0022
0.0022
0.002
0.003
0.003

-
-

<^.<''$}if$i*%if<ft-''?.>t'K
-
•

-
•

Surface Water
Minimum
SWAQD

Wiri$wi$>
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

»*i&"t;̂ Wi
NA
NA
NA
NA

—— NA ——
NA
NA
NA
NA

—— RX ——
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

^t*fSt'%?9ki
NA
NA

—— NA ——
NA
NA
NA
NA

——— NA ———
NA
NA
NA
NA

**'*% • U -*' '•7 . , -• ; •'. ••

-

Minimum
SWAQT

pjiPsfiiliP
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

—— RA ——
NA
NA
NA
NA

—— RA ——
—— RA ——

NA
—— RA ——

NA
NA
NA
NA
NA
NA
NA

?9i'$f**f*K%f.
NA
NA

—— RA ——
——— NA ———

NA
——— NA ———
" NA

NA
NA
NA
NA
NA

••(•'.•••/••:." .'.•'
87

12.2

Minimum
SWHHT

Most
Stringent

^^Sillllj'̂ '®^^
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

i||f̂ 'ie|$l#Pr'.'

NA
NA
NA
NA
NA '
NA
NA
NA
NA
NA

—— RA ——
—— NA ——

NA
NA
NA
NA
NA
NA
NA
NA

C«WKn*s;*$tf?J
NA
NA
HA
NA
NA

——— NA ——
NA

—— RA ——
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

t-lr*^r:??'!£ft
NA
NA
NA
NA
NA
NA
N < V
NA
NA
NA
NA -
NA
NA
NA
NA
NA
NA
NA
NA
NA

U'.iuJ -jfn^lff

NA
NA
NA
NA
NA
NA
NA
NA "
NA
NA
NA
NA

• ?>i';flil"»"''*', " '

———— 6————
87
6

RAORoeblingRI\T»blejVrab4-lb<Rev)«|j



TABLE 8
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
ARARs/TBCs FOR GROUNDWATER. SEDIMENT, AND SURFACE WATER

(Sheet 2 of 2)

Material

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Sodium
Zinc
"Dlatltt^lffrtMlei «;»' .
Aluminum
Antimony
Arsenic
Darium
Ueryllium
Cadmium
Calcium
( hromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
v Irmum

• • . tr
Sodium
Zinc

Groundw*ter
New Jersey

GWQS
g

2,000
20
4

100
i.ooo
300
10
50
2

100
50
2

50,000
5,000

'f*j5t*Y'!?!i¥>t
200
20
8

2,000
20
4

100
1,000
300
10
50
2

100
50
2

50,000
J.tXXJ

Federal
MCLs

10**
2,000

4
5
-

100
1300*

15*
-
2
-

50

-
*̂(9»0r"*!f3i>

6
10"
2,000

4
5
-

100
1300*

-
15*
-
2
-

JO
-
-
•

Most
Stringent

»
2,000

4
4
-

100
1,000
300
10
so
-

100
so
2

50,000
5,000

ffSjti-s^w-Jf
-
6
8

2,000
4
4
-

100
1,000
300
10
so
-

100
so
2

50,000
5,000

Canadian
LEL

6
-
-

0.6

26
16

20,000
31

460
0.2
16
-
-

«ijr"Bv';i>tn
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sediment
Canadian

SEL
33
-
•

10
-

110
no

40,000
250
1,100

2
75
-
-
-
-

ii? .̂*w««**;Ss-J4;*i
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA1" -

ER-L
8.2
-

1.2

81
34

46.7
-

015
20.9

-
-

r*t**,->:r<-g>f>
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'• NA

ER-M
70
-

9.6
-

370
210
-

218
•

0.71
516

-
-

-
ft.;H--Vnf.V

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

•"-TOT"

Most
Stringent

6
-
-

0.6
-

26
16

20,000
31
460
0.15

16
-
-
-
-

is?XWSH«.t«
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

—— TO ——

Surface Water
Minimum
SWAQD

-

-
0.54

•
10

4.47

0.97
-

0.012
7
5
1.9
-

50.11
s&j&ftWGt

-
-
-
-
-

0.54
-
10

4.47
-

0.97
-

0.012
7
5
1.9

— Sim —

Minimum
SWAQT

36
-
-

0.57
-
10

4.45

1.05
-

0.012
8.2
5

1.9
-

50.82
OWm/Off

87
12.2
36
•
-

0.57

10
4.45

1.05
-

0012
8.2
5
1.9

50.82

Minimum
SWHHT

0.017
2,000

-
5
-

100
1300
300
5
50

0.012
100
10

164
-

9,100

ww****
6

0.017
2,000

-
5
-

100
1300
300
5
50

0.012
100
10
164

"9100

Most
Stringent

0.017
2,000

-
O.S4

-
10

4.4S
300
0.97
50

0.012
7
4

1.9
-
II

vSWrWPft?
87 .
6

0.017
2,000

-
0.54

-
10

4.45
300
0.»7
SO

0.012
7
5
1.9

1 81

00
4^
0001
COoo
CO

MIN-SWAQD: based on most stringent criteria comparing aquatic - dissolved standards from NAWQC and DRBC
MIN-SWAQT: based on most stringent criteria comparing aquatic -total standards from New Jersey, NAWQC and DRBC
MIN-SWHHT: based on most stringent criteria comparing human health standards from New Jersey, NAWQC and DRBC
DRBC: Delaware River Basin Compact NJSA 58:18
NAWQC: National Ambient Water Quality Guidance Criteria
NJGWQS: New Jersey Groundwater Quality Standard: NJAC 7:9-6
MCL: United States Environmental Protection Agency Minimum Contaminant Level: 40 CFR 141
ER-M: Effects Range - Median ER-L: Effects Range - Low *: Action Level, not MCL
LEL: Low Effects Level SEL: Severe Effects Level **The federal MCL for arsenic, which was modified 1/22/01 from 50 ppb to 10 ppb. becomes effective
All values are represented as ug/1 (parts per billion) 1/23/06. The analytical results were compared to the State standard of 8 ppb, the most stringent

groundwater standard for arsenic.
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TABLE 9.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Valuas for Main Channel Stations (1989)

(Page 1 of 4)

Semivolatilt Organic Compounds
Pentachtorophenol
4-methylphenol
Dl-n-bulylphlhalate
Butyl Benzyl Phlhalale
Bis(2-elhylhexyl) Phlhalate
Naphthalene sv
Pyrene
Benzo(g.h,i)perylene
lndeno{1 ,2.3-cd|pyrene
Benzo[b)(luoranlhene
Fluoranthene
Benzo[k]fluoranthene
Chrysena
Benzo<a)pyrene
Benzo[a]anthracene
Phenanthrene
Anthracene
Total TICs

Pesticides
4,4'-DOE

Mtttls
Aluminum
Calcium
iron
MiKjneslum
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel

$te|
•P*r-<f|l

Unite!m
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

SnadUn|

NC
NC
NC
NC
NC
NC
490
170
200
NC
750
240
340
370
320
560
220
NC

0005

NC
NC

20000

NC
NC
NC
460
6

NC
0.6
26
NC
16
31
0.2
16

aiSciniidlan% !

NC
NC
NC
NC
NC
NC

6017.15-40290
3936 - 4736
3937 - 4736

NC
7220 58 - 48348
9485.86 - 63516

5658 - 21804
10193.76 - 68256
10476.92-70152
6725 05 - 45030

4551 - 5476
NC

233.7

NC
NC

40000
NC
NC
NC

1100
33
NC
10
110
NC
110
250
2
75

H
NC
NC
NC
NC
NC
340
665
NC
NC
NC
600
NC
384
400
261
240
85
NC

0.0022

NC
NC
NC
NC
NC
NC
NC
8.2
NC
1.2
81
NC
34

46.7
015
20.9

•$>•'*£%%*:jm
ER-M'

NC
NC
NC
NC
NC

2100
2600

NC
NC
NC

5100
NC

2800
2500
1600
1500
1100
NC

0027

NC
NC
NC
NC
NC
NC
NC
70
NC
96
370
NC
270
218
0.71
51.6

110 J
170 J
73 J
110 J

1200
660 U
510 J
660 U
660 U
390 J
430 J
230 J
280 J
220 J
220 J
200 J
660 U

13980 JN

32 U

11000 J
3950 J
26600 J
3700 J
873 J
126 J
780 J
6.4 J
1.7 J
6.6 J

28.8 J
17.2 J
53.5 J
96.7 J
02 J
31 J

4300 R
220 R
890 R
890 R
1500 R
890 R
450 R
890 R
890 R
380 R
410 R
420 R
550 R
320 R
300 R
200 R
890 R
NA

43 R

17200 J
3830 J
36900 J
4400 J
1450 J
179 J
958 J
10.3 J
2.6 J
9.3 J

63.6 J
21.1 J
86.1 J
129 J
0.3 J

45.2 J

2500 U
NA
86 J
520 U
1400 U
520 U
320 J
130 J
130 J
190 J
580
280 J
250 J
250 J
220 J
270 J
55 J

13090 JN

100

10600
2390
23700
4010
2820
114
670
97 R
2.6
4.9 J

42.4
14.4 J
60.9
76.5
02 U
30 J

bgiil̂ $i£*3fcv8lftX

7300 R
1500 R
1500 R
1500 R
1300 R
1500 R
340 R
1500 R
1500 R
180 R
390 R
250 R
240 R
210 R
210 R
210 R
1500 R
NA

36 R

16500 J
3920 J
33600 J
4470 J
1570 J
177 J

J
8.3 J
24 J
7.9 J

59.1 J
206 J
86.4 J
135 J
0.4 J

40.2 J

7000 R
200 R
1400 R
1400 R
2200 R
1400 R
680 R
1400 R
1400 R
360 R
680 R
390 R
440 R
390 R
360 R
430 R
1400 R
NA

35 R

16500 J
3360 J
35600 J
4180 J
1980 j
176 J
968 J
1.4 J
44 J
8.2 J
80 J

199 J
97.9 J
170 J
1.3 J
46 J

vwRwWsRslscfeiioi

2200
NA
450
450
110
450
100
450
450
130
88
130
46

450
54
57
450
1800

22

8070
1010
14700
2600
942
525
250
21

035
1.4
12
82
92
11 7
02
14 7

3w
ip

u

u
u
J
u
J
u
u
J
J
J
J
u
J
J
u
JN

U

J
J

u
u

J
u

RwsispsJ
RMD.f«2$Q

NO
NA
430 U
430 U
100 J
430 U
170 J
430 U
430 U
150 J
170 J
150 J
430 U
49 J
70 J
150 J
430 U
2000 JN

21 U

7390
1220

13100
2340
792 J
516 J
240
24
05
1.2 U
126
93
126
14 J
0 1 U
134

NC=No criteria;NA=Not Analyzed;ll/UJ=Below detect.limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL;
Bold/Shaded= >SEL
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TABLE 9.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Main Channel Stations (1989)

(Page 2 of 4)

S,mpl.
• .,>., , \~i, t:

Datit
Vanadium
Zinc

Othtr
Total Organic Carbon
Percent Solids

mgfltg
mg/kg

mg/kg
%

NC
120

NC
NC

NC
820

NC
NC

NC
150

NC
NC

NC
410

NC
NC

25.2
662

47400
468

402
811

28600 J J
37.7

33
566

12300
59.4

40.2
752

39700
47

46.8

34700
453

13
70.9

NA
572

13
821

7079 J
678

00•u
09
01
<0oo
tO

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect.limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
BoW= >LEL;
Bold/Shaded^ >SEL
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TABLE 9.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Main Channel Stations (1989)

(Page 3 of 4)

S»mlvol*til» Organic Compounds
Pentachkxophenol
4-methylphenol
Di-n-butylphthalale
Butyl Benzyl Phthalate
Bis(2-elhylhexyl) Phthalate
Naphthalene sv
Pyrene
Benzo(g,h,i)perylene
lndeno(1 ,2.3-cd]pyrene
Benzo(b]fluoranthene
Fluoranthene
Beruo|k)fluoran(hene
Chrysene
Benzo(a)pyrene
Benzo|a|anthracene
Phenanthrene
Anthracene
Total TICs

Pestlcldts
4.4--DDE

Mera/s
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel

8
ug/kg
ug/kg
U9*g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
"9*9
ug/kg
ug/kg

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

HI
NC
NC
NC
NC
NC
NC
490
170
200
NC
750
240
340
370
320
560
220
NC

0.005

NC
NC

20000
NC
NC
NC
460
6

NC
06
26
NC
16
31
02
16

NC
NC
NC
NC
NC
NC

601715-40290
3936 - 4736
3937 - 4736

NC
7220 58 - 48348
9485.86 - 63516

5658 - 21804
10193.76 - 68256
10476.92-70152
6725.05 - 45030

4551 - 5476
NC

233.7

NC
NC

40000
NC
NC
NC

1100
33
NC
10
110
NC
110
250
2
75

If
NC
NC
NC
NC
NC
340
665
NC
NC
NC
600
NC
384
400
261
240
85
NC

0.0022

NC
NC
NC
NC
NC
NC
NC
82
NC
12
81
NC
34

467
015
209

. ER-M

NC
NC
NC
NC
NC

2100
2600
NC
NC
NC

5100
NC

2800
2500
1600
1500
1100
NC

0027

NC
NC
NC
NC
NC
NC
NC
70
NC
9.6
370
NC
270
218
071
51.6

3300 R
80 R
670 R
120 R

2000. R
670 R
690 R
200 R
200 R
1400 R
660 R
1400 R
420 R
390 R
340 R
310 R
670 R
NA

35 R

13000 J
3290 J
28800 J
3840 J
1330 J
156 J
1050 J
5.6 J
1.7 J
6.1 J
44.4 J
16.5 J
66.4 J
103 J
0.2 J
32.6 J

6700 R
280 R
1400 R
1400 R
3100 R
1400 R
660 R
1400 R
1400 R
910 R
720 R
910 R
510 R
480 R
420 R
400 R
1400 R
NA

67 R

13000 J
5190 J
35000 J
4210 J
1190 J
166 J
814 J
9 J

1.9 J
8.1 J
40.5 J
187 J
73.4 J
88.5 J
0.4 UJ
37 J

JJBBHBjPBSHSBOK-

2100 U
NA
50 J
71 J

840
430 U
370 J
96 J
93 J
260 J
380 J
170 J
200 J
180 j
200 J
230 J
73 J

14380 JN

21 U

9300
1830

29100 J
4290
4000 J
109 J
336
24

0.92
2 J

32.8
16

32.9 J
40.7
02 U
31

^«j»w* ĵw

2400 U
61 J
490 U
490 U
660 J
55 J
300 J
490 U
490 U
110 J
280 J
130 J
180 J
130 J
180 J
110 J
490 U

17840 JN

24 U

6970
2480
20800
2220
868 J
81.4 J
714
4 4
0.85
2.4 J
224
103
34.5 J
48.4
02 U
19.2

3800 R
790 R
790 R
790 R
780 R
790 R
220 R
790 R
790 R
180 R
210 R
110 R
140 R
95 R

"110 R
91 R
790 R
NA

38 R

11600 J
3360 J
27500 J
3400 J
1180 J
135 J

V;*',r1330v?T3| J
7.2 J
1.6 J
6 J

39.3 J
159 J
58.3 J
90 j
02 J
32.2 J

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect.limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL;
Bold/Shaded= >SEL
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TABLE 9.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Main Channal Stations (1989)

(Page 4 of 4)

Vanadium
Zinc

Other
Total Organic Carbon
Percent Solids

mgftg
mg/kg

mg/kg
%

NC
120

NC
NC

NC
820

NC
NC

NC
150

NC
NC

NC
410

NC
NC

322
569

27100
42:6-

25.9

81300
234

38.1
321

14800
65.8

17.5
321

15400
57.1

299
537

19500
43

00-U
00
01too

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect.limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL;
Bold/Shaded= >SEL



TABLE 92
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1989)

(Page 1 of 4)

Semivolatile Organic Compounds
Pentachlorophenol
4-methylphenol
Di-n-butylphthalate
Butyl Benzyl Phthalate
Bis(2-ethylhexyl) Phthalate
Naphthalene sv
Pyrene
Benzo(g,h,i)perylene
lndeno[1,2,3-cd]pyrene
Benzo[b]fluoranthene
Fluoranthene
Benzo[k]fluoranthene
Chrysene
Benzo(a)pyrene
Dibenz[a,h]anthracene
Benzo[a]anthracene
Phenanthrene
Anthracene
Total TICs

Pesticides
4,4'-ddt
4.4'-dde

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

NC
NC
NC
NC
NC
NC
490
170
200
NC
750
240
340
370
60
320
560
220
NC

0.008
0.005

NC
NC
NC
NC
NC
NC

11645-40290
4384-8736
4384-15136

NC
13974-48348
36582 - 63516
6302-21804
19728 - 68256

6149
20276 - 70152
13015-45030
5069 -16576

NC

3180.8
518.7-851.2

NC
NC
NC
NC
NC
340
665
NC
NC
NC
600
NC
384
400
63.4
261
240
85
NC

1.5
0.0022

NC
NC
NC
NC
NC

2100
2600
NC
NC
NC

5100
NC

2800
2500
260
1600
1500
1100
NC

46.1
0.027

110
170
73
110
1200
660
510
660
660
390
430
230
280
220
660
220
200
660

13980

32
32

J
J
J
J

U
J
U
U
J
J
J
J
J
U
J
J
U
JN

2300
340
460
ND
880
60
250
80
85

430
300
NA
230
230
460
200
180
51

20090

22
22

J
J
J
J
J
J

J
J
U
J
J
J
JN

3600
140
730
270
1300
730
510
160
140
1100
470
1100
300
380
ND
310
220
730
NA

ND
54

3100
NA
180
ND
2600
630
520
630
85
350
650
420
420
290
630
360
230
100

128600

35
47

U

J
U
J
U
J
J

J
J
J
U
J
J
J
JN

3100
100
650
ND
930
650
500
140
74

1000
490
1000
320
330
650
270
220
650
13570

31
40

U
J
U

J
U
J
J
J
J
J
J
J
J

UJ
J
J
U
JN

00*k
00en<oo
o
N)

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL
normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 9.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1989)

(Page 2 of 4)

Sample ID;•j;!iv,&t̂ ii,,Date Sampled
Metals
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Other
Total Organic Carbon
Percent Solids

00

0̂001
<0o
o

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL
normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 9.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1989)

(Page 3 of 4)

Semivolatile Organic Compounds
Pentachlorophenol
4-methylphenol
Di-n-butylphthalate
Butyl Benzyl Phthalale
Bis(2-ethylhexyl) Phthalale
Naphthalene sv
Pyrene
Benzo(g,h,i)perylene
lndeno[1,2,3-cd]pyrene
Benzo[b]fiuoranthene
Fluoranthene
Benzolkjfluofanthene
Chrysene
Benzo(a)pyrene
Dibenz[a,h]anthracene
Benzo[a]anthracene
Phenanthrene
Anthracene
Total TICs

Pesticides
4.4'-ddt
4,4'-dde

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

NC
NC
NC
NC
NC
NC
490
170
200
NC
750
240
340
370
60
320
560
220
NC

0.008
0.005

NC
NC
NC

•.NC
NC
NC

11645-40290
4384 - 8736
4384 - 15136

NC
13974 - 48348
36582-63516
6302 - 21804
19728-68256

6149
20276-70152
13015-45030
5069 -16576

NC

3180.8
518.7-851.2

NC
NC
NC
NC
NC
340
665
NC
NC
NC
600
NC
384
400
63.4
261
240
85
NC

1.5
0.0022

NC
NC
NC
NC
NC

2100
2600
NC
NC
NC

5100
NC

2800
2500
260
1600
1500
1100
NC

46.1
0.027

1900
51
400
NO
840
400
320
400
67
220
310
200
290
240
60
270
150
400
9160

19
19

U
J
U

J
U
J
U
J
J
J
J
J
J
J
J
J
U
JN

00*k
00
01
tOo NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL

normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 9.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1989)

(Page 4 of 4)

Metals
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Vanadium
Zinc

Other
Total Organic Carbon
Percent Solids

fplf•Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
%

5R8i53pi5K

&&t£ilU'»U&HE?t

NC
NC

20000
NC
NC
NC
460
NC
6

NC
0.6
26
NC
16
31
0.2
16
NC
120

NC
NC

^anadiarifl

NC
NC

40000
•-NC

NC
NC

1100
NC
33
NC
10
110
NC
110
250
2
75
NC
820

NC
NC

H
NC
NC
NC
NC
NC
NC
NC
2

8.2
NC
1.2
81
NC
34

46.7
0.15
20.9
NC
150

NC
NC

p
NC
NC
NC
NC
NC
NC
NC
25
70
NC
9.6
370
NC
270
218
0.71
51.6
NC
410

NC
NC

10200 J
2760 J

2930 J
1040 J
114 J
731 J
10.3 UJ
7.7 J
2 J

6.2 J
56 J

14.7 J

Will J
134 J
0.6 J
37.7 J
27 J
667 J

47300 J
46.6

00JP*.
00
Ol

o
01

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL
normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL

techVRoeblingRI Tables9.1-9.3.xls



TABLE 9.3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Channel Stations (1989)

(Page 1 of 2)
Sample jpftpftjp
Motpt JwinpltfU ,̂

'•̂ i fk'ffii»t'*̂ i '^KSf i&it 4:l̂llllfniffiiffiiipi!^̂ ^KKiFSi*?'̂ "*1̂ »'|P5S?l Jl »pf

Semlvolatile Organic Compounds
4-methylphenol
Butyl Benzyl Phthalate
Naphthalene sv
2-methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Pyrene
Dibenzofuran
Benzo(g,h,i)perylene
lndeno[1 ,2,3-cdjpyrene
Benzo[b)fluoranthene
Fluoranthene
Benzo[k]fluoranthene
Chrysene
Benzo(a)pyrene
Benzo[a]anthracene
Benzoic Acid
Total TICs

Pesticides
4,4'-ddt

PCBs
Aroclor 1242
Arodor1260

Metals
Aluminum
Calcium
Iron

iti'S ĵ'iFlPfiSSjf

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg

mg/kg
mg/kg
mg/kg

i Canadian r
*ffili£ *Ms*|f ig
J*fcC HCÎ ¥ £
SJPfi *™"f&| (£

NC
NC
NC
NC
NC
190
560
220
490
NC
170
200
NC
750
240
340
370
320
NC
NC

0.008

NC
0.005

NC
NC

20000

NC
NC
NC
NC
NC

2908.16-13062.88
11282.2-95367.65
6725.12 - 30207.91
10094.60 - 85328.95

NC
5816.32-32123.84
5816.32 - 32123.85

NC
12113.52-102394.74
15913.84-134518.58
5462.96 - 46178.02

26173.44-144557.28
26900.48 - 148572.76

NC
NC

1290.5

NC
436.22

NC
NC

40000

fc
f-':***V"*':*

NC
NC
340
NC
16
19

240
85
665
NC
NC
NC
NC
600
NC
384
400
261
NC
NC

1.5

NC
NC

NC
NC
NC

&m
•pIv ÎWl

NC
NC

2100
NC
500
540

1500
1100
2600
NC
NC
NC
NC

5100
NC

2800
2500
1600
NC
NC

46.1

NC
NC

NC
NC
NC

mnii"j|ljjlf*W"^ffiSrl *

96 J
510 UJ
400 J
450 J
510 UJ
510 UJ
520 J
510 UJ
480 J
170 J
220 J
120 J
470 J
460 J
250 J
520 J
270 J
360 J
2500 UJ
55190 JN

250 UJ

1900 J
2500 UJ

3780
1120
15200

U^SRl̂lĵ ^ ^^'wRw*1

NA
1300 UJ
2000 J
2600 J
1300 UJ
1300 UJ
1800 J
140 J

3100 J
850 J
590 J
420 J
1900 J
2300 J
1500 J
2400 J
920 J

1900 J
6400 UJ
95000 JN

320 UJ

1600 UJ
3200 UJ

6190
2620
19300

Fiiiii
^?i'-**Tl*s!NWTr

91 J
800 UJ
750 J
800 J
290 J
270 J
1100 J
190 J

1200 J
460 J
390 J
220 J
1100 J
1300 J
820 J
1100 J
470 J
680 J
150 J

257700 JN

390 UJ

2300 J
3900 UJ

6160 J
1790 J

20700 J

P l̂flftl'fjl**^ P**W'YFW?

NA
140 J
880 UJ
880 UJ
880 UJ
140 J
1100 J
180 J

2000 J
880 UJ
420 J
380 J

1300 J
2000 J
820 J

1200 J
820 J
860 J
4200 UJ
87100 JN

130 J

1100 UJ

^T«®5 J

7630
5070
25400

^^s
; | |f*V(P!f JJJT'JIJ'F

NA
380 UJ
380 UJ
380 UJ
380 UJ
380 UJ
47 J
380 UJ
79 J
380 UJ
380 UJ
380 UJ
50 J
81 J
41 J
48 J
380 UJ
380 UJ
1900 UJ

42780 JN

19 UJ

93 UJ
1900 UJ

5940
342

27000

o
O)

NC=No criteria:NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;
R=Rejected data; Note: SEL normalized to station specific TOC
Bold=>LEL
Bold/Shaded* >SEL

techtoeblingRI Tohloc O 1 O 1 «lo



TABLE 9.3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Channel Stations M989)

(Page 2 of 2)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

28.3

Magnesium
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

Other
Total Organic Carbon
Percent Solids

00-p»
00
en
COo NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound;

R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL
BoM/Shaded=

lechVroeblingRI



TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 1 of 6)

Semlvolitllf Organic Compounds
Phenol
4-Methylphenol
Di-n-butytphlhalate
Butylbenzylphlhalate
Di-n-octylphthalate
bis(2-Ethytoexyl)pMhalate
Naphthalene
2.Methylnaphthalen«
Pyrene
Dibenzofuran
Benzo<g.h.i)pwy(ene
lndeno(1.2.3-cd)pyren«
Benzo(b)ftuocanlhene
Fluoranlhene
Benzol (fluofanSwne
Acenaphthytene
Chfysene
Benzo(a)pyr«na
DibenzcXa.h (anthracene
Benzo(a)anthracene
Acenaphltieno
Dielhylphlhalate
Fluomne
Phenanthnme
Anthracene
Cartaazole

Pesticides
alpha-BHC
gainma-BHC (Lindane)
alpha-Chlordane
gannna-ChlonJane
4,4'-DDT
4.4--DDD
4.4>-OOe
Oieldrin
Endrin
Endrin aldehyde
Heptachlof
EndosuHan sutfate

H

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug*g

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

:S
NC
NC
NC
NC
NC
NC
NC
NC
490
NC
170
200
NC
750
240
NC
340
370
60
320
NC
NC
190
560
220
NC

0.006
0.003
0007
0.007
0.008
0008
0005
0002
0.003
0.003
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

24905 • 60265
NC

9376 - 22688
9377 • 22688

NC
29886 - 72318
43550-95006

NC
13478-32614

42192 - 102096
4225 - 9217

43364 - 104932
NC
NC

5200-11344
27835 - 67355
12025-26233

NC

598
47.3

195-3936
258 - 425.4

3152.4 - 5033.9
195 - 425.4

617.5-1347.1
3913

393.61-8580
4433-8528

NC
NC

,Sj-j*:y!':̂ .;**

SifER*!*̂

NC
NC
NC
NC
NC
NC
160
70

665
NC
NC
NC
NC
600
NC
NC
384
400
63.4
261
16
NC
19

240
85
NC

NC
NC
NC
NC
1.5

0.0022
0.0022

NC
NC
NC
NC
NC

|AislP
*ER-Mt

NC
NC
NC
NC
NC
NC

2100
670
2600
NC
NC
NC
NC

5100
NC
NC

2800
2500
260
1600
500
NC
540
1500
1100
NC

NC
NC
NC
NC

46.1
0027
0027
NC
NC
NC
NC
NC

410 U
410 UJ
410 U
410 U
410 U
410 U
410 U
410 U
50 J

410 U
23 J
24 J
410 U
67 J
410 U
410 U
42 J
40 J
410 U
35 J
410 U
410 U
410 U
27 J
410 U
410 U

2.1 UJ
2.1 UJ
21 U
2.1 U
4. U
4. U
4 U
4 U
4 U
4.1 U
21 U
4.1 U

§>|̂ y î -|Ui JT- iJHMtfri;

S8D450J|| |Q5

620 U
80 J
620 U
80 J
620 U

•'• 1200
58 J
620 U
1000
620 U
220 J
320 J
300 J
1100
6CO
36 J
660
•20 J
620 U
570 J
40 J
620 U
49 J
450 J
110 J
39 J

3.2 UJ
32 UJ
2.3 J
1.8 J
110
S.4 JN
(.6 JN
6.2 UJ
62 U
27
32 U
62 U

m;™i
1000
64

1000
70

1000
1400
60

1000
950
1000
250
350
630
MO
MO
1000
«SO
620
1000
520
1000
1000
1000
330
130
1000

5.2
52
4.8
4.7
250
20
13
10
1C
31
5.2
10

Nfek^J15S
iff

UJ
j
UJ
J

UJ
J
J

UJ
J

UJ
J
J
J
J
J

UJ
J
J
UJ
J

UJ
UJ
UJ
J
J
UJ

UJ
UJ
J
J
J
J

JN
UJ
J

JN
UJ
UJ

ffsĵ iif

820 UJ
140 J
820 R
820 R
820 R

6600 J
74 J

820 UJ
820 R
820 UJ
820 R
820 R
820 R
820 R
820 R
90 J
820 R
820 R
820 R
620 R
820 UJ
820 UJ
820 UJ
500 J
820 R
820 R

4.2 UJ
42 UJ
42 UJ
4.2 UJ
1« J
8.2 UJ
12 JN
82 UJ
82 UJ
82 UJ
42 UJ
82 UJ

650 UJ
70 J

650 R
290 J
650 R
3700 J
49 J
650 UJ
650 R
650 UJ
650 R
650 R
650 R
650 R
650 R
47 J
650 R
650 R
650 R
650 R
650 UJ
650 UJ
650 UJ
260 J
650 R
650 R

33 U
33 U
330 U
3.9 J
65 U
67 R
18
33 U
7.1

39 U
33 U
12

IPsloit̂ !*
Iteiil

870
82
94
160
53

1400
54
46
9«0
870
500
530
620
1100
•50
90
720
•20
170
550
45
52
63
480
160
61

45
4.5
45
4.5
11

*.5
18
87
67
87
45
89

1
UJ
J
J
J
J
J
J
J
J

UJ
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

UJ
UJ
UJ
J
J
J

JN
UJ
UJ
UJ
UJ
J

o
00

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejecled data; Note: SEL normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 2 of 6)

PCBl
Arodor-1254

MeMs
Aluminum
Calcium
Iron
Magnesium
Potassium
Sodium
Barium
Manganese
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Other
Total Organic Carbon
Sediment Particle Size >0 0625
Sediment Particle Size 0.0039
Sediment Particle Size <0 0039

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mglkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
Sdryw
Kdryw
%dryw

0.06

NC
NC

20000
NC
NC
NC
NC
460
NC
6

NC
0.6
26
NC
16
31
0.2
16
NC
NC
NC
NC
120

NC
NC
NC
NC

1105-2410.6

NC
NC

40000
NC
NC
NC
NC

1100
NC
33
NC
10
110
NC
110
250
2
75
NC
NC
NC
NC
820

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
2

8.2
NC
12
61
NC
34

46.7
0.15
20.9
NC
1

NC
NC
150

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
25
70
NC
9.6
370
NC
270
218
071
516
NC
3.7
NC
NC
410

NC
NC
NC
NC

41 U

4670
828

15800
1820
648
22.6
325
201
12 U
2

047
0.57 U
11.4
75
14.9 J
33.3
0.06 U
15.9
0.33 J

2 U
0.64
8.7
182

29300
97.5
1.9
0.6

62 U

12000
'- 3020
26500
3680
1550
61.1
114
5(0
12 U
6

1.5
3.4

29.7
148
42 J

56.8
0.18
29.2
0.34 J

2 U
1.2 J

24.4
518

65600
56.2
347
9.1

100 UJ

20300 J
5990 J
34400 J
4810 J
2380 J
150 J
174 J

l?S13ii»*ij| j
12 0
6.2 J
24 J
7.1 J

46.2 J
243 J
7(.« J
83.6 J
0.29 J
34.3 J
0.79 J

2 U
1.5 J

37.1 J

J

60300
17.8
74.5
7.7

65 J

14800 J
3360 J
39700 J
4220 J
1770 J
383 J
166 J

Hi?5wTffli J
1.3 UJ
8.7 J
2 J

4.» J
45.9 J
21.2 J
(8.9 J
108 J
0.14 UJ
38.5 J
1.8 UJ
27 J
1.4 UJ

35.4 J
741 J

44400
18.8
76.7
4.5

85 J

8150 J
3160 J

HSPP1K1 J
3530 J
1050 J
351 J
91 J

UHIldSpfS j
1 UJ

9.6 J
12 J
J.I . J

P8S35P8H J
15.3 J

?i?ii;jwHafl?g J
102 J
0.1 UJ
41.4 J
14 UJ
2.9 J
1.1 UJ

255 J
(01 J

63800
543
42.9
28

70 J

15300 J
3890 J

J^pTW^J J
4230 J
1810 J
398 J
175 J

HRfjWSftl J
12 UJ
10.8 J
22 J
54 R
54.5 J
223 J

T^P?S1 J
142 J
019 J
42.2 J

2 J
3.1 J
1.3 UJ

385 J

W^ittF*??! J

70900
274
644
82

00J>oo
01
CDo
_A
o
CO

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 3 of 6)

SemlYolttlle Organic Compounds
Phenol
4-Mettiytphenol
Di-n-butylphttialale
Bulylbenzylphthalate
Di-n-octylphthalale
bis(2-Ethylhexyl)phlhalate
Naphthalene
2-Melhylnaphthalena
Pyrene
Dibenzofuran
Benzo(g.h.l)pery1ene
IndencK 1 ,2.3-cd)pyT*ne
Benzo(b)fluoranthen«
Fluoranthene
Benzo(k)fluoranthen«
Acenaphthytena
Chrysene
Benzo(a)pyren«
Dibenzo(a.h (anthracene
Brnzo(a)anlhracene
Acenaphthene
Dielhylphthalate
Fluorene
Phenanthrene
Anthracene
Carbazole

Pesticides
alpha- BHC
gamma-BHC (Lindane)
alpha -Chlordane
gamma -ChlonJane
4.4--DDT
4.4--DDD
4.4MJDE
Dieldiin
Endrin
Endrin aldehyde
Heptachkx
EndosuHan sutfale

*$*$f<

ug/kg
ug/Vg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug*0
ug/kg
ug/kg
ug/kg
ugflcg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

|i|

NC
NC
NC
NC
NC
NC
NC
NC
490
NC
170
200
NC
750
240
NC
340
370
60
320
NC
NC
190
560
220
NC

0.006
0.003
0.007
0.007
0.008
0.008
0005
0002
0003
0.003
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

24905 - 60265
NC

9376-22688
9377 - 22688

NC
29886-72318
43550-95006

NC
13478-32614

42192-102096
4225-9217

43364 - 104932
NC
NC

5200-11344
27835 - 67355
12025-26233

NC

598
47.3

195 • 393.6
258-425.4

3152.4-5033.9
195-4254

617.5-1347.1
3913

393 61 - 8580
4433 - 8528

NC
NC

§m*ip
:R4fl

NC
NC
NC
NC
NC
NC
160
70
665
NC
NC
NC
NC
600
NC
NC
384
400
634
261
16
NC
19

240
85
NC

NC
NC
NC
NC
15

0.0022
00022

NC
NC
NC
NC
NC

m«!«
'ER-M

NC
NC
NC
NC
NC
NC

2100
670
2600
NC
NC
NC
NC

5100
NC
NC

2800
2500
260
1600
500
NC
540
1500
1100
NC

NC
NC
NC
NC

46.1
0027
0027

NC
NC
NC
NC
NC

940 UJ
140 J
940 R
400 J
940 R
5500 J
73 J

940 UJ
940 R
940 UJ
940 R
940 R
940 R
940 R
940 R
100 J
940 R
940 R
940 R
940 R
940 UJ
940 UJ
940 UJ
520 J
940 R
940 R

48 UJ
4.8 UJ
4.8 UJ
48 UJ
14 JN
12 J
24 J
9.4 UJ
94 UJ
94 UJ
4.8 UJ
9.4 UJ

$Nf«.i1/2(W6. J$r|r$li$

700 UJ
91 J
700 UJ
180 J
700 UJ

'• 1500 UJ
96 J
71 J

1500 J
54 J
550 J
560 J
980 J
1600 J
810 J
190 J
1000 J
MO J
230 J
850 J
700 UJ
48 J
110 J
830 J
340 J
86 J

36 UJ
3.6 UJ
3.6 UJ
4.9 JN
7 UJ
13 J
26 J
7 UJ
7 J
7 UJ

58 J
86 J

KilfllnHl!̂ ^ î jtt2/̂ l?P*ii

590 UJ
96 J
72 J

590 UJ
590 UJ

1800 J
66 J
54 J

670 J
32 J
270 J
230 J
590 UJ
510 J
500 J
45 J

. 330 J
310 J
7S J
240 J
590 UJ
590 UJ
48 J
270 J
100 J
590 UJ

3 U
3 U

3.7 J
3 U

59 U
19
43
59 U
12
5.9 U
3 U

920 UJ
89 J

920 UJ
920 UJ
920 UJ
1500 J
60 J
920 UJ
820 J
920 UJ
330 J
330 J
880 J
790 J
920 UJ
84 J
520 J
460 J
120 J
410 J
920 UJ
920 UJ
50 J
360 J
130 J
920 UJ

4.7 UJ
47 UJ
4.7 UJ
47 UJ
92 UJ
92 UJ
14 J
92 UJ
92 UJ
28
47 UJ

5.9 U 92 UJ

ifRwWpFliRcŝ n

420
420
420
81
420
420
420
420
100
420
420
420
45
72
39

420
65

420
420
420
420
420
420
72

420
420

22
22
22
22
4 2
4 2
4 2
4 2
4 2
4.7

22

42

W^
feffirm ĵp

U
U
U
J

UJ
UJ
U
U
J
U
U
U
J
J
J
U
J
U
U
UJ
U
U
U
J
U
U

U
U
U
U
U
U
U
U
U
JN
U
U

800 UJ
100 J
800 UJ
BOO UJ
800 UJ
1100 J
66 J
42 J
(M J
800 UJ
ISO J
220 J
380 J
680 J
MO J
800 UJ
420 J
360 J
800 UJ
320 J
BOO UJ
800 UJ
BOO UJ
800 UJ
60 J

BOO UJ

4.1 UJ
4.1 UJ
4.1 UJ
3 J
8 UJ

4.5 J
14 J

0.66 J
7.4 J
20 JN

083 J

8 UJ

00
4*
00
01
CDo

NC=No criteria;NA=Not Analyzed;U7UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 4 of 6)

PCSs
Arodor-1254

MeUls
Aluminum
Calcium
Iron
Magnesium
Potassium
Sodium
Barium
Manganese
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Om«r
total Organic Carbon
Sediment Particle Size >0 0625
Sediment Particle Size 0 0039
Sediment Particle Size <0.0039

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
%dryw
%dryw
Kdryw

0.06

NC
NC

20000
NC
NC
NC
NC
460
NC
6

NC
0.6
26
NC
16
31
02
16
NC
NC
NC
NC
120

NC
NC
NC
NC

1105-2410.6

NC
NC

40000
NC
NC
NC
NC

1100
NC
33
NC
10
110
NC
110
250
2

75
NC
NC
NC
NC
820

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
2

82
NC
1.2
81
NC
34

46.7
0.15
209
NC
1

NC
NC
150

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
25
70
NC
9.6
370
NC
270
218
071
51.6
NC
3.7
NC
NC
410

NC
NC
NC
NC

49 JN

14200 J
2870 J
37900 J
3780 J
I860 J
455 J
147 J
952 J
1.5 UJ
( J

19 J
4.2 J
41.7 J
17.8 J
13.6 J
112 J
0.16 UJ
32.2 J

2 UJ
2.5 J
1.6 UJ

33.4 J
659 J

66400
172
765
6.3

82 J

8370 J
'-'• 1730 J

•J"|lIiiS6*9̂ J J
2440 J
1240 J
332 J
101 J
C73 J
1.1 UJ
S.2 J
14 J
32 J
41.7 J
14.5 J
99.5 J
94 J

0.11 UJ
39.4 J
1.5 J
27 J
1.2 UJ

23.2 J
501 J

66000
52.8
41.9
5.3

120 JN

9480 J
1390 J

IJIIpiSood';;!̂  J
2360 '" J
1360 J
796 J
79.6 J

ISPJIw^SP J

0.95 J
24.5 J
5.8 J
6.4 R
91.6 J
26.8 J

fffî PT'''̂ ^P^M ^
>!ll),34oj;|$!f j

o.Tf* j
il̂ iEfiltMffiln •*

1.8 * J
5.9 J
1 UJ

37.1 J

J

32500
39.3
56.7

4

48 JN

17900 J
2610 J

v-S^tffobfJ^I j
4230 J
2250 J
444 J
173 J

"rw îid'̂ IIJ j
1.4 UJ

11.1 J
23 J
6.1 J
55.6 J
22.7 J
101 J
132 J
0.15 UJ
40.1 J
1.9 UJ
3.6 J
15 UJ

39.4 J

J

62500
13.1
70.1
16.8

13 JN

2710
1830 J

i'ts-'S'̂ iflOoll̂
1500 J
345
220
58.1

ff̂ 5pfafjj$*f<!$
6 ' " ' J

^ySf'Wrftej
1.2
4.7

UPPftS!
27.6

188
0.07 U

î̂ *̂̂ "jiJ51
0.84 U
1.7

0.68 U
179
378

34100
83

12.9
41

80 UJ

18800 J
3090 J

-*' a!'r4>i60<Fi'P?!i} J
4900 J

2260 J
951 J
161 J
94$ J
27.5 UJ
9.7 J
23 J
5.1 J

54.6 J
209 J
94.9 J
126 J
0.23 J
37.S J
061 J
18 J
19 J

395 J
753 J

43000
169
723
108

00
£t
00
01
tO
O NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC

Bold= >LEL
Bold/Shaded^ >SEL
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TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 5 of 6)

f̂ppplsî w^msWs! 1jgjHm
Semlvolttll» Oryinte Compounds
Phenol
4-Methyl phenol
Di-n-butylptithalate
Butylbenzylphthalala
DJ-n-odylphlhalate
bis(2-eihythexy1)phthalate
Naphthalene
2-Mettiylnaphthalene
Pyrena
Dibenzofuian
Benzo(g,h,l)pefyten«
Indenol 1 ,2.3-cd)pyrene
Benzo(b)fluoranthenfl
Fluoranthsoe
Benzo(k)fluocanViene
Acenaphthytane
Chrysene
Benzo(a)pytene
Dibenzo(aji)anlhfacene
Benzo(a)anthracen«
Acenaphlheoe
Oielhyfphthalata
Ftuorene
Phenanlhrene
Anthracene
Cartoazola

Pesffctoes
alpha-BHC
gamma-BHC (Llndane)
alpha-CNordane
gamma-CntonJane
4,4'-OOT
4,4'-DDD
4.4'-DOE
Dieldrin
Endrin
Endfin aldehyde
Heptachtof
EndosuMansuHate

j j j
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ugftg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugfcg
ug*g

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

PH

NC
NC
NC
NC
NC
NC
NC
NC
490
NC
170
200
NC
750
240
NC
340
370
60
320
NC
NC
190
560
220
NC

0.006
0.003
0.007
0.007
0.006
0008
0.005
0.002
0.003
0.003
NC
NC

SpfJSS^St

NC
NC
NC
NC
NC
NC
NC
NC

24905 • 60265
NC

9376 - 22688
9377 • 22688

NC
29886 - 72318
43550 - 95006

NC
13478-32614

42192-102096
4225 - 9217

43364 - 104932
NC
NC

5200-11344
27835 - 67355
12025 - 26233

NC

598
47.3

195-393.6
258-4254

31524-5033.9
195-4254

617.5-1347.1
3913

39361-8580
4433-8528

NC
NC

n
NC
NC
NC
NC
NC
NC
160
70
665
NC
NC
NC
NC
600
NC
NC
384
400
63.4
261
16
NC
19

240
85
NC

NC
NC
NC
NC
1.5

0.0022
0.0022

NC
NC
NC
NC
NC

fe*
ft
r«fc

ff

NC
NC
NC
NC
NC
NC

2100
670
2600
NC
NC
NC
NC

5100
NC
NC

2800
2500
260
1600
500
NC
540
1500
1100
NC

NC
NC
NC
NC
46.1
0.027
0.027
NC
NC
NC
NC
NC

P**'lS!fB

69 J
100 J
670 UJ
670 UJ
670 UJ

'' 1000 J
77 J
47 J
MO J
670 UJ
150 J
240 J
400 J
640 J
4«0 J
670 UJ
450 J
380 J
670 UJ
MO J
670 UJ
670 UJ
670 UJ
250 J
70 J
670 UJ

3.5 UJ
0.46 J
3.3 J
3.5 UJ
5.8 J
5.8 J
14 J
67 UJ
«.5 J
2« J
35 UJ
6.7 UJ

^$SP$P

890
890
890
890
890
460
890
890
890
890
200
2(0
580
490
4SO
890
310
330
170
320
890
890
890
160
890
890

4.6
46
0.77
4.6
89
89
6.9
8.9
89
89
0.7
18

RP»
UJ
UJ
UJ
UJ
UJ
J

UJ
UJ
UJ
UJ
J
J

XJ
J

XJ
UJ
J
J
J
J

UJ
UJ
UJ
J

UJ
UJ

UJ
UJ
R
UJ
UJ
UJ
J

UJ
UJ
UJ
R
R

730
730
730
730
730
550
730
730
400
730
150
180
480
440
380
730
260
280
730
270
730
730
730
130
730
730

38
3.8
38
38
73
7.3
9.1
73
73
7.3
12
7.3

m
UJ
UJ
UJ
UJ
UJ
J
UJ
UJ
J

UJ
J
J

XJ
J

XJ
UJ
J
J

UJ
J

UJ
UJ
UJ
J

UJ
UJ

UJ
UJ
UJ
UJ
UJ
UJ
J

UJ
UJ
UJ
J

UJ

il̂ ,J>9,*'£jlJ'3Sf*i$ f

730
200
730
730
730
690
92
730
•20
730
250
380
670
650
890
730 -
410
410
180
380
730
730
730
320
94
730

1.7
38
38

0.98
54

7.3
12
7 3
7.3
7 3
38
73

it [I

UJ
J

UJ
UJ
UJ
J
J

UJ
J

UJ
J
J

XJ
J

XJ
UJ
J
J
J
J

UJ
UJ
UJ
J
J
UJ

J
UJ
UJ
J
J

UJ
J

• UJ
UJ
UJ
UJ
UJ

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOG
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 10.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996)

(Page 6 of 6)

00
*k
COen

PCBs
Aroctof-1254

MAMfs
Aluminum
Calcium
Iran
Magnesium
Potassium
Sodium
Barium
Manganese
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Otfier
Total Organic Carbon
Sediment Particle Size >0 0625
Sediment Particle Size 0.0039
Sediment Particle Size <0 0039

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
%dryw
%dryw
%dryw

0.06

NC
NC

20000
NC
NC
NC
NC
460
NC
6

NC
0.6
26
NC
16
31
0.2
16

NC
NC
NC
NC
120

NC
NC
NC
NC

1105-2410.6

NC
NC

40000
NC
NC
NC
NC

1100
NC
33
NC
10
110
NC
110
250
2
75
NC
NC
NC
NC
820

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
2

6.2
NC
1.2
81
NC
34

46.7
0.15
20.9
NC
1

NC
NC
ISO

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
25
70
NC
96
370
NC
270
218
0.71
51.6
NC
37
NC
NC
410

NC
NC
NC
NC

67

15600
'• 2560
*"*$

3750
1950
657
132
645
209
«.«
2.1
4.1
57.5
17.1
105
127
0.23
M.2
049
1.3
5.1

36.7
«42

47300
34.4
577
79

UJ

J
J
J
J
J
J
J
J

UJ
J
J
J
J
J
J
J
J
J
J
UJ
R
J
J

64

13900
3040
37500
3350
1470
104
148
•67
9.1
11
1.9
55

41.1
18.5
19.6
1M
0.26
33.7
2.3
2.1
3

32.3
792

57400
296
652
52

JN

J
J
J
J
J
J
J
J

UJ
J
J
R
J
J
J
J
UJ
J

UJ
UJ
UJ
J
J

59

12900
2270
33300
3070
1350
846
120
540
69
8.5
1.8
5

40.2
15.7
76.2
90.1
0.22
30.8
3.2
21
2.3
28

680

41600
36.3
57.8
59

J
J
J
J
J
J
J
J

UJ
J
J
R
J
J
J
J

UJ
J
J
J

UJ
J
J

110

13333
2700

3290
1410
669
125
552
66
9.4
2.4
4.6
47

16.2
103
160

0.21
32.7
2.3
15
2.2
31

653

59800
41.1
505
8.4

JN

J
J

J
J
J
J
J

UJ
J
J
R
J
J
J
J
J
J
J

UJ
UJ
J
J

NC=No crileria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC
BoW= >LEL
Bold/Shaded= >SEL
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TABLE 10.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Channel Stations (1996)

(Page 1 of 2)

Somlvolitlli Orytntc Compounds
4-Methylphenol
Butytbenzylphthalate
Ws(2-ethylhexy1)phthalah>
Naphthalene
2-MethytaapMhatone
Acenaphthene
Fluorene
Phenanttirene
Anthracene
Pyrene
Dibenzofuran
BenzcKg.h.l )petylene
Indenof 1 ,2.3-cd)P>T8ne
Bofizo(b)fluorantnene
Fluwanthene
Benzol Xluwanthene
Chrysene
Benzo(a)pyreM
Benzo(3)anthracen«

Pestfcfcrts
Akfrin
alpha-CNordane

DMdrin
Mettxnychlor
4.4'-OOE

HeptacNor

PCBs
Aroctor-1254
Arodor-1260

Metols
Aluminum
Calcium
Iron
Magnesium
Potassium

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugftg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugftg
ug/kg
ugfcg

ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg

NC
NC
NC
NC
NC
NC
190
560
220
490
NC
170
200
NC
750
240
340
370
320

0.002
0007
0.007
0.002
NC

0.005
0.003
NC

0.06
0.005

NC
NC

20000
NC
NC

NC
NC
NC
NC
NC
NC

7056
85785-96900

16317
7676-86700

NC
2889.6 - 32640
28896-32640

NC
9210.6 -104040
12100.2-136680
4153.6-46920

13003.2 -146860
13364.4-150960

816
2646
612

6106.1 - 7352.8
NC

399 -1535.2
5733
NC

307.02 • 3468
1610.4 -1939.2

NC
NC
40000
NC
NC

NC
NC
NC
160
NC
16
19
240
85
665
NC
NC
NC
NC
600
NC
384
400
261

NC
NC
NC
NC
NC

0.0022
NC
NC

NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
2100
NC
500
540
1500
1100
2600
NC
NC
NC
NC
5100
NC
2800
2500
1600

NC
NC
NC
NC
NC
0027
NC
NC

NC
NC

NC
NC
NC
NC

' NC

510
510
510
510
510
510
510
510
510
65
510
510
510
56
61
53
510
510
510

28
2.8
2.8
55
28
4.5
5.5
2.8

23
55

7930
1350

520
520
520
520
520
520''
520
260
520
240
520
520
520
97
180
93
110
79
86

2.8
28
2.8
5.5
28
3.4
55
2.8

32
55

7260
1620

1730
3700

1550
3110

410
410
410
410
410
410
410
220
410
290
410
90
89
220
290
210
160
150
150

2.2
2.2
22
4.3
22
4.3
22
2.2

17
43

3830
634

21100
664
1030

U
U
U
U
U
U
U
J
U
J
U
J
J
XJ
J
XJ
J
J
J

1600
1600
370
1600
1600
1600
1600
250
1600
500
1600
170
170
470
500
400
310
270
280

8.4
8.4
84
2.4
84
16
16
1.2

160
89

UJ
UJ
J
UJ
UJ
UJ
UJ
J
UJ
J
UJ
J
J
XJ
J
XJ
J
J
J

UJ
UJ
UJ
J
UJ
UJ
UJ
J

19700 J
2910 J

* 71100̂ 1* J
2970 J
2940 J

66
690
490
59
40
38
81
500
120
S60
48
180
260
400
1100
440
S20
440
430

3.5
2.1
35
6.9
35
6.9
17
35

69
69

13700
1920

2860
2170

J
UJ
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

UJ
J
UJ
UJ
UJ
UJ
J
UJ

UJ
UJ

1200
400
740
1200
1200
1200
1200
320
1200
750
1200
230
260
880
900
740
530
450
510

1
62
1.4
12
63
12
12
62

190
120

UJ
J
J
UJ
UJ
UJ
UJ
J
UJ
J
UJ
J
J
J
J
J
J
J
J

16600 J
2730 J

82100"-' J
3260 J
2160 J

1600
1600
550
1600
1600
1600
1600
190
1600
360
1600
1600
1600
360
360
300
260
220
200

84
84
84
2.1
84
4.7
16
1.1

160
77

UJ
UJ
J
UJ
UJ
UJ
UJ
J
UJ
J
UJ
U
U
XJ
J
XJ
J
J
J

UJ
UJ
UJ
J
UJ
J
UJ
J

UJ
J

24300 J
3040 J
mOO~"'* J
3550 J
4060 J

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station specific TOC
Bok)= >LEL
Bold/Shaded= >SEL
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TABLE 10.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Channel Stations M996)

(Page 2 of 2)

ER4I
Sodium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

Other
Sediment Particle Size >0 0625
Sediment Particle Size 0.0039-
Sedknenl Particle Size <0.003«>
Total Organic Carbon_____

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg*g
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%dryw
%dryw
%dryw
mg/kg

NC
NC
460
6

NC
06
26
NC
16
31
02
16
NC
NC
NC
120

NC
NC
NC
NC

NC
NC

1100
33
NC
10
110
NC
110
250
2

75
NC
NC
NC
620

NC
NC
NC
NC

NC
NC
NC
8.2
NC
12
61
NC
34

46.7
0.15
20.9
NC
NC
NC
150

NC
NC
NC
NC

NC
NC
NC
70
NC
9.6
370
NC
270
216
0.71
51.6
NC
NC
NC
410

NC
NC
NC
NC

40.2
47.3
233
14
1.2
1

J4.7
6

3.1
17.3
0.04
10.1
1.4
10

39.5
77.5

82.4
12.1
5.5

21000

40.6
52.7
259
152
1.3

0.34
33'•'•
6.7
4.6
16.3
0.16

14
2.4
1.7

388
806

81.4
122
64

23300

49.1
198
92.5
10.1
0.99
0.26
20.5
42
13.2
151
0.13
5.2
1

1.3
348
61.9

85.4
9.7
4.9

9030

213
161
513
22.1
33
2

55.7
235

230
0.43
43.5
38
4.4
734
522

229
646
124

67100

J
J
J
J
J
J
J
J

J
UJ
J
J

UJ
J
J

50.9
383
10.8

44100

148
173
749
17.8
2.4
3.7

59.8
266

42
3

3.3
47.3

33
567
10.3

102000

191
172
516
23.7
3.3
2.6

64.2
254

225
043
45.6
35
4.5
822
539

15
774
76

80800

J
J
J
J
J
J
J
J
J
J

UJ
J

UJ
UJ
J
J

oo
£too
Oltoo

en

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station specific TOC
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 10.3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Wetland Stations (1996)

(Page 1 of 2)

SemlvoliUla Orgtnlc Compounds
2-Mettiylphenol
4-Methylphenol
Butyl benzylphthalato
Di-fi-octytphthalale
bls(2-Ethylhexy()phlhalal8
Pyrene
Benzo(g,hJ)perylaiw
IndencK 1,2.3-cd)pyreoe
Benzo(b)fluoranlh6ne
Fluoranthene
Benzo(k)(luoranthene
Chrysene
Benio(a)pyrens
Dibenzo(a.h)anlhnKene
Benzo(a)anthracefM
Phenanthrene
Anthracene

Pesllcldff
Aldrin
gamma-Chlordane
4.4'-ODE
Heptachtor

PCBs
Arodor.1254
Arodor-1260

Mofjll
Aluminum
Calcium
Iron
Magnnsium
Potassium
Sodium
Barium
Manganese
Arsenic
Beryllium
Cadmium

tig/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
tig/kg
ug/kg
ug/kg
ug/kg
ug/kg
"0*0
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kfl

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgritg
mg/kg
mg/kg
mg/kg

NC
NC
NC
NC
NC
490
170
200
NC
750
NC
340
370
60
320
560
220

NC
0.007
0.005
NC

0.06
0005

NC
NC

20000
NC
NC
NC
NC
460
6

NC
0.6

NC
NC
NC
NC
NC

51850 -102850
21439 - 36720
21440 • 38720

NC
62220 -123420

NC
28060-55660
67840-174240
8710- 15730

90280 -179080
57950-114950

44770

NC
534.6

1159-2299
NC

2074 • 3029
2904

NC
NC

40000
NC
NC
NC
NC
1100
33
NC
10

NC
NC
NC
NC
NC
665
NC
NC
NC
600
NC
384
400
NC
261
240
85

NC
NC

0.0022
NC

NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
8.2
NC
1.2

NC
NC
NC
NC
NC

2600
NC
NC
NC

5100
NC

2800
2500
NC
1600
1500
1100

NC
NC

0.027
NC

NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
70
NC
9.6

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

62
6.2
1.8
62

120
120

21100

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

UJ
UJ
J
UJ

UJ
UJ

___ 2330 ___ J
•>

2880
3440
176
142
357
27.1
2.7
2

380
76
50
380
130
210
96
130
300
230
310
190
160
56
140
87
380

2
2
1.*
0.28

24
36

17000
2770

3420
2120
139
157
480
13.4
2.6
3.9

UJ
J
J
UJ
J
J
J
J
XJ
J
XJ
J
J
J
J
J
UJ

190
1500
1500
1500
410
550
250
280
630
610
650
410
350
310
270
270
1500

7.7
7.7
4.4
7.7

•1
150

20600
2850

3680
2670
155
172
634
20.2
3
4

J
UJ
U
UJ
J
J
J
J
XJ
J
XJ
J
J
J
J
J
UJ

UJ
UJ
J
UJ

JN
UJ

1900
1900
1900
1900
360
440
1900
1900
480
450
400
340
270
1900
250
200
1900

10
10
5.9
10

89
190

16400
2400

2790
2010
188
148
359
16
23
3.3

UJ
UJ
UJ
UJ
J
J
UJ
UJ
XJ
J
XJ
J
J
UJ
J
J
UJ

UJ
UJ
J
UJ

N
UJ

1200
1200
360
81
2500
2000
490
490
1600
2300
1400
1200
1000
120
1100
1400
300

64
6.4
9.8
6.4

120

13400
3170

2170
2000
184
131
272
17.2
16
3.6

UJ
UJ
UJ
J
J
J
J
J
XJ
J
XJ
J
J
J
J
J
J

UJ
UJ
J
UJ

1600
1600
1600
1600
670
830
220
240
740
850
630
540
480
1600
430
470
1600

1.5
4.4
16
26

140
160

17900
2550

2680
2820
183
143
269
20
28
3.1

UJ
UJ
UJ
UJ
J
J
J
J
J
J
J
J
J
UJ
J
J
UJ

J
J
UJ
J

J
UJ

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station specific TOG
Bold= >LEL
Bo)d/Shaded= >SEL
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TABLE 10.3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Wetland Stations (1996)

(Page 2 of 2)

Othor
Sediment Particle Size >0 0625
Sediment Partide Size 0.0039-
Sedimenl Particle Size <0 0039
TofcM Organic Cwtwo

00
•Hkoo
01
CDo

NC=No criteria;NA=Not Analyzed;U/UJ=Below detect. limlt;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station specific TOG
Bold= >LEL
Bold/Shaded= >SEL
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TABLE 11.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1998)

(Page 1 of 2)

Metals
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
CobaK
Copper
Lead
Mercury
Nickel
Vanadium
Zinc

Olhtr
moisture
Sediment Particle Size >0 0625
Sediment Particle Size 0.0039-
Sedknent Particle Size <0 0039
Total Organic Carbon

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%dryw
%dryw
%dryw

NC
NC

20000
NC
NC
NC
460
6

NC
0.6
26
NC
16
31
0.2
16
NC
120

NC
NC
NC
NC
NC

NC
NC

40000
NC
NC
NC

1100
33
NC
10

110
NC
110
250
2

75
NC
820

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
82
NC
1.2
81
NC
34

46.7
0.15
209
NC
150

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
70
NC
96
370
NC
270
218

0.71
516
NC
410

NC
NC
NC
NC
NC

4670
828

15800
1820
648
325
201
2

0.47
0.57
11.4
7.5

14.9
33.3
006
159
8.7
182

975
1.9
0.6

29300

12000
3020
26500
3680

-. 1550
114
580
6

1.5
3.4

29.7
148
42

56.8
0.18
29.2
24.4
S18

562
347
9.1

65600

20300
5990
34400
4810
2380
174

8.2
24
7.1

46.2
24.3
76.6
83.6
0.29
34.3
37.1

17.8
74.5
7.7

60300

26900
2650

4140
5420
158
550
10
1.9

3.89
62
16
93
131

0.27
34
58
628

63
53.1
428
4.1

52200

627
21.9
659
122

43900

38200
2590

5350
7420
211
630
11.2
2.7
5.06
76
21

156
027
41
72
780

63.6
26

605
135

38200

1760
3288

30800
2940

3288
658
26

1
0.7
005

39

100
013

70
113

24
931
34
35

7160

4650
6380
213

16.5 J
21 J
3.1 J
101 J
23 J

J
U
J
J

158
022
57
70

696

555
45.1
45.1
108

50300

00
•Ft
00entoo

NC=No criteria; U=Below detect, limit; J=Est.concen.
Bold= >LEL
Bold/Shaded? >SEL

00 TechVRoeblingRI
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TABLE 11.1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1998)

(Page 2 of 2)

Metals
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Vanadium
Zinc

Other
moisture
Sediment Particle Size X) 0625
Sediment Particle Size 0.0039-
Sediment Particle Size <0 0039
Total Organic Carbon

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%dryw
%dryw
%dryw
mg/kg

NC
NC

20000
NC
NC
NC
460
6

NC
0.6
26
NC
16
31
02
16
NC
120

NC
NC
NC
NC
NC

NC
NC

40000
NC
NC
NC

1100
33
NC
10
110
NC
110
250
2
75
NC
820

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC".
NC
NC
82
NC
12
81
NC
34

467
0.15

.209
NC
150

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
70
NC
96
370
NC
270
218
0.71
51.6
NC
410

NC
NC
NC
NC
NC

32600
3430

5120
6610
224
921
9.8
1.9

4.01
64
20

128
0.28
37
66
723

64.6
27.2
647
8.1

46100

21800
3070

3720
4720
160

11.8
1.3
2.2
79
18

110
0.21
37
56

635

51.7
56.2
399
38

39800

32200
2960

4810
6670
184
740
11
3.8

4.66
87
18

233
1.04
47
68
783

635
31 9
638
43

45000

30200
2480

4400
5950
164
628
8.4
2.6

4.S8
68
18
97
160

0.27
36
58

678

633
32.2
61 4
6.5

39000

00.&.
00en
COo

NC=No criteria; U=Below detect, limit; J=Est.concen.
BcHd= >LEL
Bold/Shaded= >SEL

TechWoebSngRI
Tables 11.1 - 11.2.xls



TABLE 11.2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations

Depth 1 to 2 feet M9981

Ca'riidl;
fR«ferMic«i

Metals
Aluminum
Calcium
Iron
Magnesium
Potassium
Barium
Manganese
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Vanadium
Zinc

Other
% Moisture
Sediment Particle Size >0.0625
Sediment Particle Size 0.0039-
Sediment Particle Size <0.0039
Total Organic Carbon

mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%dryw
Hdryw
%dryw
mg/kg

NC
NC

20000
NC
NC
NC
460
6

NC
0.6
26
NC
16
31
0.2
16
NC
120

NC
NC
NC
NC
NC

NC
NC

40000
NC
NC
NC

1100
33
NC
10

110
NC
110
250
2
75
NC
820

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
8.2
NC
1.2
81
NC
34

46.7
0.15
20.9
NC
150

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
70
NC
9.6
370
NC
270
218
0.71
51.6
NC
410

NC
NC
NC
NC
NC

4670
828

15800
1820
648
32.5
201
2

0.47
0.57
11.4
7.5
14.9
33.3
0.06
15.9
8.7
182

97.5
1.9
0.6

29300

12000
3020

-. 26500
3680
1550
114
580
6

1.5
3.4

29.7
14.8
42

56.8
0.18
29.2
24.4
518

56.2
34.7
9.1

65600

20300
5990
34400
4810
2380
174

&$•'.'",»,-'?'•

"ii.2
2.4
7.1

46.2
24.3
76.6
83.6
0.29
34.3
37.1

17.8
74.5
7.7

60300

27200
1860

3260
4680
166

26.5
6

3.26___

25

0.26

70

8090
1110

1340
1290
55

41.2
20.4
63.1
16.5

44600

42.3
38.8
51.4
9.8

30300

39.3
44.3
505
5.2

29400

00
4^
00
01
<0o
_&
10o NC=No criteria; U=Below detect, limit; J=Est.concen.

Bold= >LEL
Bold/Shaded= >SEL

tecMRoettingRI
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TABLE 12
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR 1990 Rl OROUNDWATER SAMPLING (2 ROUNDS)

COMPOUND

^^o^t'i'ism's^f^i^miK
Chloroform
I.l-Dichloroclhanc
1,1,1 -Trichloroeihane
1,2-DichloracllniK
1,1,2-TrichtoroclluiK
1 , 1 ,2,2-Tc(rachloroe(h«ne
Carbon disulfide
Melhyiene chloride
Total TICS

!̂̂ l?>?**'f?,&**̂ ?Eftii»S?£'J'5S'M's?̂ i»
Di-n-butylphthalale
N-Nitrosodiphenylamine
bis(2-Eihylhexyl) phlhalale
Pyrene

'Tf!l *̂WI!̂ BSteE(̂ ^̂ feK5
Aluminum
Antimony
Arsenk
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
ys^yzsjissm^mmv
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Lnromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

MINIMUM
DETECTED

1
2
2
I
7

lilffifeltftll'

2

SiHî te*if*
52
32
2.1
4.9
1.2
3.1

4,090
5.1
4.3
5.3

1.500
2.0

1.630
13

0.46
5.2

1.770
3.2
4.0

1.910
2.3
14

^RESSI
12
33
2.1
4.2
4.0
4.2
977
7.2
46
9.4
28
1.0

653
1.0
5.0

1.190
2.8

1.540
2.1
2.0

AVERAGE
OF POSITIVE
DETECTIONS

-*Si«î :;
1
2
2
3
8
|
1
1

1
4
12
2

SISISjî PW
6,264

86
54

337
8
14

43.770
69
32

349
95.806

94
15,669
4,322
0.46
44

6,607
9.2
6.4

19,279
86
986

gflWP?"
1.155

41
6.5
44
10

4.2
40,317

10
29
844

35,837
3.2

14.610
1,159

39
6,219
6.8

21.197
20
888

MAXIMUM
DETECTED

UR/L
«;&i«*-1#3;*J|*

i
2
2
6
9
1
1
2

161

ISl̂ liSSIF•*"••"",*•"*'
4
47
2

^^-JfPff^^^y
41,800

168
1.690
8.600

26
46

168,000
1.210
249

5,690
2.550,000

875
96.400
I9I.UOO

0.46
465

24.900
23
7.6

181.000
3.060

J,7il°°
'':^-~>ii':t?jj]<z:'i

6.310
62
26
131
25
4 2

131.000
12

128
5,650

466.000
13.1

97.000
19,000

215
25,000

19
170.000

71
18.200

LOCATION
MAXIMUM
DETECT

mmKn&ft&'v
MW05S
MW07
MW23
MWI4
MWOIS
MWIO
MW28
MWI8S
MWIO

i-TE S*r VjvW •iw'iiP'ik'i ~?Jp#£j
MWIO
MWIO
MW25

MWOIS. MW2I

MWI4
MW08S
MW08S
MW08S
MW24D
MW08S
MW08S
MW08S
MWI2
MW08S
MWI2
MW28
MWIO
MW08S
MW06
MW08S
MW04
MWI7
MW08S
MW25
MW08S
MW24D

•5W** J?s -.'*) fl*,CTW/«>3W)''l"r

:(«*•!* liftr-JrS;
MW06

MW24D
MW25
MW04

MW24D
MW2I
MWIO
MW26

MW24D
MW2I

MW24D
MWI4
MWIO

MW24D
MW24D
MW04
MWI7
MW25
MW29

MW24D

FREQUENCY
OF
DETECTION

tw>?wm
1 / 70
2 /70
1 / 70
4 / 70
2 / 70
1 / 70
1 / 70
8 / 70

38 / 70miiM
1 / 70
1 / 70
8 / 70
2 / 70

Î Î MI
70 1 70
5 1 70

54 / 70
63 / 70
10 / 70
5 / 70

69 / 70
48 / 70
28 / 70
60 / 70
70 / 70
54 / 70
69 / 70
70 / 70

1 / 70
40 / 70
70 / 70

8 / 70
6 / 70

70 / 70
59 / 70
69 / 70

'W*1%W>'<
34 / 70

8 / 70
25 / 70
55 / 70
6 / 70
1 / 70

70 / 70
4 / 70

15 / 70
12 / 70
48 / 70
15 / 70
70 / 70
65 / 70
17 / 70
70 / 70
12 / 70
70 / 70
16 / 70
54 / 70

New Jersey
GWQS

Bg/L

•w®m
6
50
30
2
3
1

3

900
20
30

200

fti&ffi-
200
20
8

2000
20
4

100

1000
300
10

50
2

100

50
2

50000

5000

200
20
8

2000
20
4

100

IOUO
300
10

50
100

50
50000

5000

Federal
MCLi
•g/L

«SBft**«r
too

200
5
5

5

tSf&$

4

PflRSS:

5
50

1000
1

10

1300

50

2
100

10
50

T f̂.5'
5
50

1000
1
10

1300

50

100

10

Number
Exceeding
NJ-CWOS
;;;>%ftt&

0/1
0/2
0/1
3/4
in
0/1

0/8

•3fSS?&
0/1
0/1
1/8
on

!i£sf?t
66/70
5/5

32/54
2/63
1/10
3/5

6/48

4/60
70/70
41/54

65/70
0/1
3/40

078
6/6
5/70

3/69
pijjwjrw
• •3 :•»!'>«•;

13/34
8/8

7/25
0/55
1/6
I/I

0/4

2/12
39/48

1/15

48/65
2/17

(1/12
6/70

2/54

Range
Exceeding
NJ-GWQS
>fft,riimit

2-6
7-9

fSHll.'W:

47-47

•f't^f<-V?SIPr

230-41800
32-168
8-1690

4550-8600
26-26
5-46

117-1210

1170-5690
1500-2550000

11-875

52-191001)

151-465

4-8
53100-181000

6410-17800
fff. !W Vr.'f-*?:••• ;'* -;,'V ••

358-6310
33-62
8-26

25-25
4-4

4050-56M)
333-4f.MKHI

13-IJ

51-1 WOO
I5W-2I5

5 IHK|. 170000

I6JOO IK200

Number
Exceeding
MCLi

W3s;;r
0/1

0/1
1/4
in

on

^MS

6/8

CT&HKK
5/5
3/54
4/63
10/10
2/5

3/60 -

18/54

0/1
3/40

3/8
0/6

**5f>*'V'̂ -'

8/8
0/25
n/55
6/6
0/1

2/12

0/15

2/17

3/12

Range
Exceeding

MCL»
««!*-:

6-6
7-9

ES3?&»

6-47

<s?w?w
32-168

138-1690
1 100-8600

1-26
14-46

3520-5690

52-875

I5M65

14-23

f?TTp

3J-62

4-25

4050-5650

150 215

13-19

00
•Ct
0001
COo_k
ro



TABLE 13
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF 1990 GROUNDWATER QUALITY PARAMETERS

CONSTITUENT (mg/L)
Acidity
Alkalinity
Chloride
Chemical Oxygen Demand
Fluoride
Nitrate
Nitrite (as N)
Oil & Grease
Residue, non-Filterable
Sulfate
Total dissolved solids (TDS)
Total organic carbon

MINIMUM
DETECTED

21
4.0
4.9
5.0

0.10
0.20
0.20
0.40
32
8.0
110
1.0

AVERAGE
OF POSITIVE
DETECTIONS

169.0
101.2
50.3
59.7
0.92
0.71
0.20
0.98
436.4
88.0

318.5
189.5

MAXIMUM
DETECTED

870
300
660
660
7.80
2.90
0.20
2.40
5,800
490
1,500

16,000

LOCATION
MAXIMUM

DETECT
MW24D
MW08S
MW24D

MW01S.MW24D
••• MW25

MW16
MW23, MW25

MW09
MW12

MW24D
MW24D
MW27

FREQUENCY
OF

DETECTION
8 / 46

26 / 68
20 / 68
59 / 63
30 / 68
10 / 34
2 / 34

13 / 46
33 / 68
32 / 68
33 / 67
87 / 64

Federal
MCL
(ug/1)

4
10
1

400

Number
Exceeding

MCLs

1/30
0/10
0/2

1/32

Range
Exceeding

MCLs

7.8/7.8

490/490

oojxooen<oo-&
N)to



TABLE 14
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF COMPOUNDS DETECTED IN FFS-II GROUNDWATER SAMPLES

CONCENTRATION RANGE (ug/L)

Analyte
Volatile*:

Methylene
Chloride
1,1-Dichloro-
ethane
Chloroform

Base Neutral
Extractables:
Bis(2-ethylhexyl)
phthalate

Metals:
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium

NJ GWQS

mg/1
3

2

6

30

200
20
8

2000
20
4
.

100
.

1000
300

10
.

Federal MCLs

mg/1
5

5

100

40

-
5

50
1 000

1
10
.
1
.

1300
-

50
-

Background Well (MW-26)
Total

-

-

5

ND - 2.0J

5,350- 11JOOJ
ND-31.9
ND - 3.4J
ND-98J
ND-4J
ND-4J

9,520- 13,500J
31.8-55J*
ND-10J
19.8 -37J
11,100-
31.100J

11J-27.3J
ND - 7.400J

Manganese 50 - 193-326J
Nickel
Potassium
Sodium
Vanadium
Zinc

100
-

50,000

5000

100
-
-

-

ND-21J
3,400 - 4,950

12,000- 12,600
21.6 -46J
53.7 -81J

Dissolved

NA

NA

NA

NA

ND - 39J
-
-

27J-33.6
ND-4J

-
8,750- 12,800J

ND-12J
ND-6J

-
-

.
4,600J-4,740J

64.3 J - 73J

2,570 - 2,640
12,200- 13,500J

-
2J-11.8

Slag Disposal Area Wells
Total

ND- 1.4

ND-2.0

ND- 1.0.

ND - 7.0J

245J-I5.100
ND -33.2
ND - 27.5

42.1 -4.550*
ND-7J
ND-5J

12,400J-86,OOOJ
ND - 248J*
ND-23.5
ND - 234

11,500-98,000

2.8-194J*
5.630 - 26.300J
206- I0.300J

ND-37J
3,080 - 24,900
2,600 - 26,400

ND - 226J
25.2-310J

Dissolved

NA

NA

NA

NA

ND - 6.200
ND-37.1
ND-9.4
ND- 131
ND-4J

-
3960 - 42.000J

-
ND - 9.2
ND- 150

ND - 26.200J

'ND - 3.2J
6.230-15.800

30J-471
ND-25

640 - 25,000
1,610-21,800

ND-71J
ND-181

- or ND » Not Detected
NA - Not Available

J = Estimated Value
* ~ Federal MCL and State criteria exceeded

tech\RAC\roeblingRI\Sec4.wpd
848590123



TABLE 15
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROGBUNG STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUlbtfcilSamaiary for 1994 OU-2

COMPOUND (ug/L)
Seml-VolaaitOjrgMlct
Accnaphthene
lknzo(i)pyrene
4-Methylphenol
Dicthylptilhalale
I'henanlhrene
Naphthalene
2-Mclhylraphtl»lene
Dibenzofuran
I'luorene
Phenol
Anthracene
Pyrcne
HOP
riuoranlhcne
. . • . • . ..*.. - . •. -. .1- :«tt •
rftOCiafS "";'"!'
4.4--DDT
4,4'-DDD
lleptochlorcpoxktc

MINIMUM
DETECTED

•:': ;.''jl •
6.800
0.100
0.700
0.100
0.200
0.600
0.800
OJOO
1.000
8.000
OJOO
OJOO
0.100
0.400

•• ; • . >•• •• •"" •• ^ . .1

0.005
0.008
0.009

AVERAGE
OF POSITIVE
DETECTIONS
.-. ; •••'• •.••• . :; : •

0.800
0.100
0.700
0.217
0.867
0.600
0.800
0.300
1.000
8.000
0.300
0.367
0.200
0.450

» ., f •

*.' ' ' ••'

0.005
0.008
0.009

MAXIMUM
DETECTED
i ;

0.800
0.100
0.700
0.500
2.000
0.600
0.800
0.300
1.000
8.000
0.300
0.600
0.300
0.500

<, | , • ,

| ;

0.005
0.008
0.009

LOCA11ON
MAXIMUM

DETECT

MW42
MW40
MW3I
MW37
MW37
MW37
MW37
MW37
MW37
MW3I
MW37
MW37
MW40
MWJ7

':' •

MW4I
MW4I
MW35

FREQUENCY
OP

DETECTION

1 / 18
1 / IB
1 /'IB
6 / IB
3 / IB

/ IB
/ 18
/ 18
/ 18
/ 18
/ 18

3 / IB
3 / 18
2 / 18

*" ' »
'. v ' ,::

1 / 18
1 / 18
1 / 18

New Jersey
CWQS

400

5UOO

300

300
4000
2000
200

300
• • .

O.I
• 0.1

0.2

Federal
MCLs

0.2

100

" . • • *
;• •

0.2

Number
Exceeding
NJ-GWQS
• !

0/1

a/A

0/1

0/1
0/1
0/1
0/3

a/2
•
0/1
0/1
0/1

Ruge
Exceeding
NJ-GWQS
.' ::T-':&!

1 . ••' - -*
1 * » •

Number
Exceeding

MCLs

4$$$*$

0/1

0/3

'tj«7r .*.- v* «.
t|' ' : 'r <'.

0/1

Range
Exceeding

MCU

•i.̂ ^A^

fifW, t.̂ -fli*7v?snjy

CO

0̂001
COo
ro



/• N

00
^
00
01<oo
ro01

COMPOUND
fcI«W!W
Aluminum
Arsenic
llarium
Calcium
Chromium
Cuball
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Aluminum
Arsenic
llarium
Calcium
Chromium
Coball
Iron
.cad

Magnesium
Manganese
Potassium
Sodium
Vanadium
Zinc

MINIMUM
DETECTED

28
8.1

23.6
18.000

4.7
1.3
39

306
35

4.170
37
26

2,540
10.500

1.7
91

24
5.3
24

17,800
1.5
l.t
35
4.7

4,060
2.1

2.620
10.100

1.8
93

TABLE 16
UNii EDSTAIKS ENVIKONMKNTAL PROTECTION AGENCY

ROEBUNG SI EEL COMPANY SRE - REMEDIAL INVESTIGATION
niu

Total number ofumplti Includes one duplicate

nTC.il/iltK
OF POSITIVE
DETECTIONS

78
8 1*l

43
31.283

32
3.4
39

492
61

8,242
160
37

4,262
10,900

15
123

31
58
42

31,750
7.7
2.4
300
5.6

8.377
95

4.342
10,833

17
93

MAXIMUM
DETECTED

110
8.1
73

52.100
44
52
39

767
67

16.100
414
53

7,340
11.300

3!
155

37
6.2
73

54,000
16
3.6
564
6.4

16.800
174

7.610
11,300

30
93

LOCATION
MAXIMUM
DETECT

MW42
MW37
MW36
MW42
MW3V
MW36
MW42
MW42
MW42
MW42
MW2
MW30
MW37
MW30
MW30
MW36

MW30
MW37
MW36
MW42
MW30
MW36
MW36
MW42
MW42
MW42
MW37
MW3I
MW30
MW36

FREQUENCY
OF

DETECTION

4 16
1 /6
6 /6
6 / 6
4 /6
5 /«
1 /6
5 (6
2 /6
6 / 6
6 /6
3 (6
6 /6
6 /6
5 16
2 f 6

6 1 6
2 /6
6 /6
6 / 6
6 /6
2 /6
2 / 6
2 /6
6 /6
5 /6
6 /6
6 /C
4 /G
1 /6

New Jersey
GWQS

200
8

2000

Kill

NXHI
3(H>
10

50
KM)

50(100

5000

"ill*!2lt\j
8

2000

1(10

300
10

50

50000

5000

Federal
MCI,

5»
IOIN)

1300

50

100

50
1000

50

Number
Exceeding
N.I-CWQS

filAVt<9

I/I

0/6

0/4

on
5/5
2/2

4/6
0/3

0/6

0/2

0/6
0/2
0/6

0/6

1/2
0/2

4/5

(1/6

0/1

Itange
F.ieecdlng
NJ-GWQS

8-8

306-767
55-67

101-414

564-564

96-174

Number
EtcecdlMg

MCL»

' * ''•';"!

(VI
0/6

0/1

2/2

0/3

0/2
0/6

0/2

Mange
tocedla
MCI.i

55-67



TABLE 17
UNITE!) SI A I E S ENVIRONMENTAI, PRO I EC.11 ION AKENCY

KOKBI.INC SI MCI. COMPANY SITO - REMEDIAL INVESI UJAI ION
SlUHIiral Simmarv for I9M UnMtntM w«n sMpk. <..r/i f

COMPOUND
Volatile Qiianla
Chloroform
U.I-Tiichlciroelhane
HroowriKlliane
Chlommelhaite
Jctrachloroclherw
Toluene
Total TICS
f> ____ t |/.ll*||- rt, a^a.* —— " 'Sem-rtuttu OrgittHa
bi5(2-Elhylbexyl) pmhalate
Inorganics (T*t«Q
Aluminum
Arsenic
IJarium
Beryllium
Calcium
Chromium
CohnK
Copper
Iron
Lead
Magnesium
Manganese
N'iclcl
Mercury
Potassium
Silver
Sodium
Vanadium
Zinc

MINIMUM
DETECTED

• • •
0.3
0.2
0.4
08
0.3
0.2
1.0

2J

23
2.2
13

0.34
47
6.0
5.5
3.3
117
1.3
23
53
15

0.16
714
3.6

1.900
3.2
3J

AVKHACE
OF POSITIVE
DETECTIONS

0.8
0.3
0.8
3.0
0.7
0.2
5.2

25

1.241
2.2
50

0.34
23,405

6.0
II
63

7.329
4.9

7.322
no
23

0.18
3,266
3.8

13,314
7.1
44

MAXIMUM
DETECTED

1.3
0.3
1.4
10
1.4
0.2
23

25

S.8UO
22
75

0.34
103.000

60
18
191

19.600
II

17.900
273
32

0.20
5,990
4.0

37,900
II
131

LOCATION
MAXIMUM
DETECT

RW05
RW09.RWIO

KWII
UW09
RW03
RWIO
RWIO

RWOI

RW07
RWI5
RW06
RWI4
RW07
RWI5
RW07
RWI2
RW06
RWI2
RWIO
RWOS
RW05
RWI3
RW09
RWI5
RWIO
RW07
RW04

FREQUENCY
OF

DETECTION

2 / 16
3 / 16

13 / 16
13 / 16
5 / 16
1 / 16

16 / 16

1 / 16

8 / 16
1 / 16

14 / 16
1 / 16

16 / 16
1 / 16
7 / 1 6
8 / 16

13/16
9 / 16

16 / 16
15 / 16
7 / 16
2 / 16

15 / 16
2 / 16

16 / 16
2 / 16

16 / 16

New Jtriry
CWQS

6
30
10

1
1000

30

200
8

2000
20

KM)

1000
300
10

50
100
2

2
50000

5000

Federal
MCI.

100
200

5
1000

4

50
1(100

1

1.100

50

KM)
2

50

Number
KirmllHg
NJ-GVVQS

0/2
0/3
0/13

1/5
U/l

0/1

6/8
0/1
0/14
0/1

0/1

(1/8
12/1)
1/9

14/15
0/7
0/2

2/2
0/16

U/l<i

Hangc
'.iteeding

NJ-CWQS
f 4

- t . ;

i-i

• . * ' !<i*f*

214-5800

428-I9MM
11-11

RO-27J

4 4

Nvraber
Ctccedlnt;
MCLa

*(•''.''.' •"''
0/2
0/3

0/5
0/1

'! 'i/fr •• ~
i/i

'W"

(VI
0/14
0/1

0/8

0/9

0/7
(1/2

0/2

Range
Kictcdlnn

MCU
i-/;1!.'.*!?

H"t"rr!,nr• •».-* .*
25-25

•-v'-T7

00
4^00
Oi
CDo
ro



TABLE 18
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF VOLATILE ORGANIC RESULTS -HYDROPUNCH SAMPLES

Compound

2-Butanone

1,2-Dichloroethene

1,1.1 -Trichlorocthane

Acetone

Chloroform

Trichloroethene

Toluene

Xylene (total)

NJ-GWQS
(utf/L)

300

30

700

6

1

1000

1000

Federal
MCL

fue/L)

200

100

5

1000

10000

Minimum
Detected

5.00

6.00

9.00

13.00

2.00

1.00

1.00

1.00

Maximum
Detected

5.00

6.00

9.00

13.00

2.00

1.00

1.00

1.00

Location
Maximum
Detection

HP 16'-

HP26

HP 15

HP11

HP21

HP26

HP03,HP16,HP17

HP16

Frequency
Of

Detection

1/32

1/26

1/32

1/32

1/32

1/32

3/35

1/35

Average
Of Positive
Detections

5.00

6.00

9.00

13.00

2.00

1.00

1.00

1.00

Number
Of

Samples

32

26

32

32

32

32

35

35

Number
Exceeding

MCLs

0/32

0/32

0/32

0/32

0/35

Number
Exceeding

MCLs

0/32

1/32

0/35

0/35

00

0̂0
01too_k
ro

l«ch\RAOraebIinglWSeo4.wpd
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TABLE 19
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF SEMI-VOLATILE ORGANIC RESULTS -HYDROPUNCH SAMPLES

Conmouiid

Acenaphthene
Benzoic acid
Benzo(a)pyrenc
Dibenz[a,h]anthraccne
Bcnzo[a]anthracene
Diethylphthalate
Di-n-butylphthalate
Phenanthrene
BBP
Fluorene
Carbazole
Naphthalene
2-McthylnaphthaIene
4-Nitrophenol
Phenol
bis(2-Ethylhexyl) phthalate
Anthracene
Pyrene
Dimethylphthalate
Dibenzofuran
Benzo(g,h,i)perylcne
lndeno[ 1 ,2,3-cdJpyrene
Benzo[b] fluoranthenc
Fluoranthene
Benzofk] fluoranthene
Acenaphthylene
Chrysene
Bis(2-chloroisopropyl) ether

NJ-GWQS
fue/L)

400

5000
900

300

300

4000
30

2000
200

300

20

Federal
MCL

(UE/L)

0.02
0.3
0.1

100

4

0.2

0.2

0.2

Minimum
Detected

9.0
0.9
1.0
1.7
0.3
0.2
0.2
0.7
12.0
6.0
2.0
0.7
0.8
0.7
0.3
0.8
I.I
0.5
1.0
0.4
1.0
0.9
0.4
0.9
0.5
0.8
0.5
0.0

Maximum
Detected

61.0
2.8
10.0
1.7

17.0
7.0
1.7

130.0
12.0
55.0
2.0

26.0
14.0
0.7
0.4
86.0
26.0
60.0
1.0

28.0
6.1
6.9
18.0
88.0
6.9
3.0

23.0
0.0

Location of
Maximum
Detected

HP26
HP11
HP26
HP26
HP26
HP03
HP29
HP26
HP10
HP26
HP10
HPIO
HP26
HP03

HP11.HP29
HP28
HP26
HP26
HP25
HP26
HP26
HP26
HP26
HP26
HP26
HP26
HP26

HP11,HP26,HP28,

Frequency
Of

Detection

2/32
3/6
4/32
1/32
6/32
7/32
6/32
9/32
1/32
2/32
1/26
4/32
7/32
1/32
2/32
6/32
3/32
7/32
1/32
4/32
4/32
4/32
7/32
6/32
4/32
2/32
8/32
6/12

Average
Of Positive
Detections

35.000
1.700
4.475
1.700
4.250
1.529
0.667
17.400
12.000
30.500
2.000
11.425
5.300
0.700
0.350
17.800
9.700
11.143
1.000
8.575
3.225
3.300
4.357
10.083
3.150
1.900
4.550
0.000

Number
of

Samples

32
6
32
32
32
32
32
32
32
32
26
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
12

Number
Exceeding
NJ-GWOS

0/32

0/32
0/32

0/32

0/32

0/32
1/32
0/32
0/32
0/32

0/32

1/32

Number
Exceeding

MCLs

4/32
1/32
4/32

0/32

4/32

7/32

4/32

8/32

rO
00 techVRAC\roeblmgRnSeo4.wpd



TABLE 20
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF TOTAL METAL RESULTS - HYDRQPUNCH SAMPLES

Compound

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

NJ-GWQS
(•tfL)

200
20
8

2000
20
4

100

1000
300
10

50
2

100

50
2

50000
10

5000

Federal MCL
<ue/L)

5
50

1000
1
10

1000

50

2
100

10
50

1

Minimum
Detection

1240
6
3
9
0
2

16100
7
2
15

3140
8

2210
20
0
4

2040
3
2

2330
11
8

147

Maximum
Detection

141000
6

495
730
16
18

144000
1650
192

60400
1070000

4410
44300
5730

5
1010

17000
39
2

25000
21

2560
11300

Location of
Muiimint

Detect

HP23
HPIO
HP27
HP29
HP28
HP25
HP28
HP29
HP29
HP28
HP29
HP28
HP24
HP28
HP28
HP29
HP29
HP26
HP25
HP2I
HP09
HP29
1IP29

Frequency
of

Detection

19/19
1/19

19/19
18/19
11/19
3/19

19/19
19/19
14/19
19/19
19/19
19/19
18/19
19/19
10/19
19/19
18/19
9/19
1/19

13/19
4/19
19/19
19/19

Average
or Positive
Detection

39416
6

101
299
7
8

57100
409
41

4669
225788

677
13963
1531

1
171

8060
14
2

7033
18

541
2010

Number
of

Samples

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Number
Exceeding
NJ-GWQS

19/19
0/19
14/19
0/19
0/19
2/19

11/19

9/19
19/19
18/19

18/19
1/19
8/19

0/19
0/19
0/19
3/19

3/19

Number
Exceeding

MCLs

1/19
7/19
0/19
8/19
1/19

9/19

16/19

1/19
8/19

5/19
0/19

3/19
00
4S>oo
01
COo_*
10

tech\RAOroebtingRI\Scc4.wpd
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TABLE 21
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
SUMMARY OF FILTERED METAL RESULTS - HYDROFUNCH SAMPLES

Compound

Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

NJ-GWQS
fup/L)

200
8

2000
20
4

100

1000
300
10

50
100

50
2

50000

5000

Federal
MCL
fug/L)

50
1000

1
10

1000

50

100

10
50

Minimum
Detected

21
2
4
1
1

131
3
1
2
38
4

1760
14
4

1440
2
2

543
3
23

Maximum
Detected

9190
48
82
2
1

85600
45
16

1690
33500

30
45300
4200
48

13000
8
2

33800
21
931

Location of
Maximum
Detected

HP21 '
HP27
HP23
HP10
HP21
HP24
HP21
HP23
HP21
HP22
HP21
HP24
HP21
HP21
HP29
HP29
HP10
HP21
HP21
HP23

Frequency
of

Detection

11/19
8/19
11/19
5/19
1/19
18/19
2/19
6/19
7/19
15/19
4/19
13/19
17/19
8/19
12/19
5/19
1/19
15/19
3/19
17/19

Average
of

Detection

1040
10
30
1
1

37202
24
8

294
6414

16
10841
497
18

4980
5
2

6700
9

202

Number
of

Samples

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Number
Exceeding
NJ-GWOS

4/19
1/19
0/19
0/19
0/19

0/19

1/19
13/19
2/19

15/19
0/19

0/19
0/19
0/19

0/19

Number
Exceeding

MCLs

0/19
0/19
1/19
0/19

1/19

0/19

0/19

0/19
0/19

lechVRAOioeblmgRI\Sec4.»pd



TABLE 22
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBI.ING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR SRI 1997 "PEEP" GROUNDWATER SAMPLES

COMPOUND/ANALYTE (ug/L)
Votetilt OfffuJfJig ĵp l̂JllgJIiil̂ lg?;'*
I.l-Dichlorocthanc

Dicthylphthalatc
*hcnanlhrcnc
Naphthalene
2-Mcthylnaphlhalcnc
Phenol
bis(2-Elnylhcxyl) phlhatalc
"fatal'' ftmjiiifci'ĵ Ef.Wl̂ ^̂ l̂̂  Jf-̂ i.
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobali
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Aluminum
Arsenic
Harium
Beryllium
Calcium
Cobali
Iron
Lead
Magnesium
Manganese
Nickel
Potassium'
Sodium
Vanadium
Zinc

MINIMUM
DETECTED

3.0

02
0.5
0.6
0.6
0.6
1.0

!M' ",',"" •'•
54
83
20
15

11,000
88
46
3.3
93
2

2,750
21

064
5
13
2 3
13
29
12

144
86
30
1 3

12,000
25
23
2.5

2,630
7.6
5.4

4.830
8,440
76
II

AVERAGE
OF POSITIVE
DETECTIONS

3.<f

0.2 ""
0.5
0.6
0.6
1.2
1.0

'n'Ps'55'3"'
1,213
89
258
1.5

147,575
19
37
10

86.939
4

13,692
5,221
0.64
20

13.563
2.5

36.901
12

8.297 _

^336
88
262
1.3

149.892
23

38.874
3.4

7,163
1.807

10
14.893
38.495

7.9
3.361

MAXIMUM
DETECTED

3.0

6.2
0.5
06
06
2.0
1.0

V : '. "' ; '." ' '.
7.140

95
500
1.5

384.000
30
57
16

274,000
8

25.000
13,900
0.64
35

32,000
2.6

159,000
22

20,700

467
90
499
1.3

397,000
56

257,000
4.7

24,000
13.800

18
33,000
144,000

8.1
20,000

LOCATION
MAXIMUM

DETECT

MW32D

MW20D
MWI4D
MWI7D
MWI7D
MWI6D
MWI4D

MWI6D
MWI7D
MWI4D

MW16D, MWI7D
MWI4D, MWI4D

MWI6D
MVV32D
MWI6D
MW32D
MWI6D
MW32D
MW32D
MW32D
MW32D
MWI4D
MW32O
MWI7IJ
MWI6D
MW32D...,,., ... . ,..,_„-,..

MWI4D
MWI7D
MWI4D
MWI7D
MWI4D
MW32D
MW32D
MWI6D
MW32D
MW32D
MWI7D
MWI4D

MWI7D.MWI7D
MW32D
MW32D

FREQUENCY
OF

DETECTION

'Sj8.ssarfty
1 / 12

1 / 12
2 / 12
1 / 12
1 / 12
3 / 12

..._'. '_!•*„.,
';i|i?'! j./ ;"Ti7

1 0 / 1 2
2 / 12
8 / 12
2 / 12

12 / 12
2 / 12
5 / 12
2 / 12

10 / 12
5 / 12
6 / 12
8 / 12
1 / 12
5 / 1 2

II / 12
2 / 12

12 / 12
2 / 12
7 / 1 2

7 / 1 2
2 / 12
8 / 12
1 / 12

12 / 12
3 / 12
8 / 12
4 / 12
6 / 12
8 / 12
3 / 12

II / 12
II / 12
2 / 12
6 / 12

New Jersey
GWQS

50

5000

300

4000
30

.';";.*'•'•;.

"200
8

2000
20

100

1000
300
10

50
'2
100

2
50000

5000

200
8

2000
20

300
10

50
100

50000

5000

Federal
MCL

......

4

50
1000

1

1300

50

2
100

50

50
1000

1

50

100

Number
Exceeding
NJ-GWQS

'• V^* >"s"̂ .7

0/1

0/1

0/1

0/3
0/1

9/10
2/2
0/8
0/2

0/2

0/2
7/10
0/5

7/8
0/1
0/5

2/2
2/12

3/7 ___

5/7
2/2
0/8
0/1

5/8
0/4

5/8
0/3

2/11

1/6

Range
Exceeding
NJ-GWQS

sj.'vi ;..:&,•*•'• •••

,J> ...... .•»..!«.«•

;''''• '' "•' " i
301-7140

83-95

10800-274000

149-13900

2-3
145000-159000

18400-20700

268-467
86-90

4220-257000

140-13800

|44000-I44(XK

2(KKK)-2WKX)

Number
Eseeedlng

MCLi

tfW::'.;

-**"'•*• '

0/1
7F"fr-

2/2
0/8
2/2

0/2

0/5

0/1
0/5

0/2

'»'': .." .

2/2
0/8
I/I

0/4

0/3

Range
Exceeding

MCLs

'

*..,'•'• • " ' • •

83 95

2-2

"

W)-90

l-l

00J .̂
00
01<oo
w

Sample iouni includes duplkulr far each round (fire nells & dtepl



TABLE 23
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR 1997 SRI GROUNDWATER SAMPLES (UG/L)

CONSTITUENT
Volatile. Organicsl
Trichloroethene

MINIMUM
DETECTED

3

Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Mercury
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

37.9
2.3
3.5

0.14
0.32
8,000
0.84
2.60
1.80
41.2
3.5

5,000
0.9
10

0.32
2,090
2.30
1.60

2,190
4.00
6.0

AVERAGE
OF POSITIVE
DETECTIONS
iis î̂ HIS

3

2,390
3.5
28
I I

0.56
45,868

15
32
4.7

34,325
5.0

22,409
1,552
37

0.32
7,375
4.87
1.60

14,731
7.35
1,419

MAXIMUM
DETECTED

R? f£ '' =**» fcWiifr •:,£'••'
^'ji'^M'r^irvV :••

3s^ îs5^ .̂'
14,400

4.6
51
22

1.20
137,000

54
61

11.8
330,000

7.9
94,000
15,300

91
0.32

25,000
6.40
1.60

50,500
10.70

14,400

LOCATION
MAXIMUM

DETECT
fsl^-sfggf

MWOI
S^ip^W
.M '•:•(• 'i.S'Er'!"*'-'!

MWI4S
MW07

MW08D
MW24D
MWI8D
MWIO

MW24D
MW24D
MW18D
MW24D
MW09
MWIO

MW24D
MW24D
MWI2
MW20
MW17

MW18D
MW20
MW08

MW24D

FREQUENCY
OF

DETECTION
•£®a&*^viijtt----AI • *; •• f - x & ' i ' f ' i , *-, • '

1 / 2 4
IffSlifl

8 / 24
5 / 24
9 / 24 ''
2 / 24
4 / 24

22 / 24
6 / 24
4 / 24
9 / 24

18 / 24
5 / 24

19 / 24
18 / 24
4 / 24
1 / 24

15 / 24
3 / 24
1 / 24

21 / 24
2 / 24

14 / 24

New Jersey
GWQS

:?.''Mf^§,
I

,-^r*^! -i- ', ', ,a- i: "'-"r

200
8

2000
20
4

100

1000
300
10

50
100
2

50
2

50000

5000

Federal
MCLs

5
iSBg^Ejp'j':

50
1000

1
10

1300

50

100
2

10
50

Number
Exceeding
NJ-GWQS

;>t,;,:'jif''.'--->^
^•^•V/rT

I /I
tW^^W^

4/8 '
0/5
0/9
1/2
0/4

0/6

0/9
11/18
0/5

10/18
0/4
0/1

0/3
0/1
1/21

1/14

Range
Exceeding
NJ-GWQS

.̂ 9&&$j$
3-3 '

"?>;•••;. 'v Aftw-5'IJ
-*•>.• .v:-'TlifQ:|t.W

315-14400

22-22

1380-330000

65-15300

50500-50500

14400-14400

Number
Exceeding

MCLs
*=V"4n;.^:,«'- . <'>'~»U
'Mr' If!-."''

0/1
'VK^w^^
^.a^J.V-V'* •'

0/5
0/9
1/2
0/4

0/9

0/5

0/4
0/1

0/3
0/1

Range
Exceeding

MCLs
ftrfffi 'S •

•p^!VT-vT?T^r:;.-;
"H'^'j'.'. :' !..*.;.,

22-22

Total number of samples includes one duplicate

00
£t
00
O1
CDo
COto
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TABLE 24
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR 1998 SRI GROUNDWATER SAMPLES (UG/L)

COMPOUND
."""*- "'lir,W*r?

2-Butanone
Acetone
Chloromethane
?..TQfol";In0rg<aini
Aluminum
Arsenic
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium
Zinc
"bissolvieil^Iiuti'
Cadmium
Calcium
Chromium
Copper
Mapnesium
Manganese
Potassium
Sodium
Zinc

MINIMUM
DETECTED

{?•«!' -SjfsUtlJ'?^1*-* '̂
5
5

c^Ss^fyf;*;^;
275

10.6
0.23
7,000
11.0
7.0
119
0.8

5,000
16

6,000
7,000

77
20

^icsWv:-'-''
0.41

16,000
11.0
4.0

5,000
100

5,000
7,000

33

AVERAGE
OF POSITIVE
DETECTIONS

5
5
1

$*BllfeJ3i
567
13.1
0.59

29,857
16.4
12.5

1,150
13.2

13,947
139

7,000
10,000

77
59

^F^f^^"'1;

0.41
30,412

13.0
II. 1

13,923
152

6,500
10,118

55

MAXIMUM
DETECTED

• fft' ' *' ""$ Xfeift;*?'"'
5
5
1

$rt^.*t.VK%?s- >'•:??
i.ooo
14.6
1.12

54,000
22
25

7,450
92

30,000
449

8,000
20,000

77
166

^'p'l^'^JF .•':'
0.41

56,000
16.0
22.0

32,000
204

8,000
13,000

115

LOCATION
MAXIMUM

DETECT
~*ijs- %? *;' V -v •;?, v<' ki-i ' •'{! r •

MW26
MW26
MW06

^iJsvH" S''ft«!?,''?;'ls"-
SP02-201

MW38
MW26
MW42

SPO 1-201
MW4I
MW40

SP02-201
SP04-201.SP04-30I

MW40
MW37
MW4I
MW34

SP02-20I
^^-'i^iv^p'E;

MW08S
MW42
MW30

SP04-20I
SP04-201.SP04-301

MW42
MW37
MW42
MW42

FREQUENCY
OF

DETECTIONS
-."''W**' 'kft~-"±i ''

1 / 3
1 / 3
1 / 3

^fi'jil'-i'^ti'; " ".-^' '•-.•>:
3 / 2-7
3 / 27
7 / 27

28 / 27
7 / 27
8 / 27

' 14 / 27
15 / 27
19 / 27
18 / 27
4 / 27

27 / 27
1 / 27

1 1 / 2 7
1^r;-Vf/£-vr..'

1 / 17
17 / 17
3 / 17

14 / 17
13 / 17
2 / 17
2 / 17

17 / 17
4 / 17

New Jersey
GWQS

;•.•(?*;•!? 'iis.ft
300
700

'',' '.»-' ';&&?¥•
200

8
4.

100
1000
300
10

50

50000

5000
• '• '' i- '.'- :--V'^]t.

4

100
1000

50

50000
5000

Federal
MCLs

i'i-i'iilifcS'V^.--

_.|r"j;j.':;^:.-.^,-.^ji ,

50
10

1300

50

^r^TJP"7.^?-^.p^

10

1300

Number
Exceeding
NJ-GWQS

-\ '*f:iiv'*i'.-:.!*"'
0/1
0/1

'.iJ-'-^.-V:^^
3/3
3/3
0/7

0/7
0/8

8/14
3/15

13/18

0/27

0/11
''*;F,"-:5-''- .'>!'' J

0/1

0/3
0/14

2/2

0/17
0/4

Range
Exceeding
NJ-GWQS
riU.^feslliiSiJ:''

^i'-'-'i'-W '̂
275-1000

11-15

308-7450
36-92

52-449

1"-" '"•',- "v'T-,' ""

100-204

Number
Exceeding

MCLs
•I'.X&'iiVi1," *i

$:••$' *??',':'•

0/3
0/7

0/8

1/15

**•.".' - ""> • , •

0/1

0/14

Range
Exceeding

MCLs
' !" r s5',^ l A'/:';1

'?.'-""• :."'*•:'

92-92

,~.,.r.: ..^

CO
CO



TABLE 25
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBLING STEEL COMPANY SITE -'REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR 1989 MAIN CHANNEL SURFACE WATER SAMPLES

COMPOUND
Volatile Organic* (*g*)
Tolal TICS

Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium
Zinc

• . ,- ».,«i*»~v-l'»i.»r ->.™.T »-*!,V

Otlurfmtf)! .:•*?':,-!?
Tolal organic carbon

MINIMUM
DETECTED

v^JSiSM&tSf
8

143 *"
27.5

12,200
5.2
326
I . I

3.600
53

1,040
5,030

3.2
15

* 3.3 "

AVERAGE
OF POSITIVE
DETECTIONS
'PJS^feBr'SS

to

246 "
29

12,708
8

451
1.6

3,825
72

1,184
6.894

3.2
18

3.8

MAXIMUM
DETECTED

V.-"* ;•!-'.: ':* *r->-i V-'i-r: K. '.- h '.; ' ; i V ;'- '•

358
30

13.400
I I

637
3.6

4.160
99

1.370
8,810

3.2
21

4.5

LOCATION
MAXIMUM

DETECT
rt^'J^X-;

SW04

SWIO
SWIO

SW09B
SW04A
SWIO
SW04

SW09A
SWI3

SW04A
SW09A
SW14
SWIO

SWII

FREQUENCY
OF

DETECTION
• i.ri'StV'"'*?1

2/ 13

13 / 13
13 / 13
137 13
97 13

137 13
107 13
137 13
137 13
127 13
137 13

1 7 13
67 13

207 13

MINIMUM
SWAQD

/<(: •'.':.">•

"' • '• '*-'- '

4.27

0.97

50.11

MINIMUM
SWAQT

'••£-* "S.S1: 'i;

87

4.45

1.05

50.82

MINIMUM
SWIIIIT
*(7»:.,v •-: Ij

1000

1300
300
5

50

9100
• . . - , . , ;

Number
Eicfedlnf

MIN-SWAQD
®Kll?>iPt|v'

9/9

10/10

0/6
'u!^...;-.i ^.^,'-''

Range
E«ceedln|>

MIN-SWAQD
'alS'iy?sK

W/J»!*4i

5-11

1-4

, '.- ' . - I . - .

Number
Elcffdlnf

MIN-SWAQT
vv';:';'?.'i;i*v'

' ' |3/I3

9/9

10/10

0/6

Range
Eteerdlng

MIN-SWAQT
••.l^i'f'^Sl'iJ'f'

I43-35R

5-11

1-4

~*w
' '-' • • • - " "

Number
Eieeedlni!

MIN-SWIIHT
'•te$if'i':rk*

i«3WF?»
0/13

0/9
13/13
0/10

13/13

0/6
-,.i . . . , < ' • •

Range

MIN-SWIIHT
iWi'^skT.ifefc
/S?Efc,ff?.iS,f

326-637

53-99

••„< - • • . , - ' • . : • .

MIN-SWAQD: Bused on most slringrnl criteria comparing aquatic-diuolved standards from NA tt'QC and DRBC
MIN-SWAQT: Based on most siringeni criteria comparing aqualic-iolal standards from New Jersey. NA WQC and DRBC
MIN-SU'HIIT: Based on mo.il stringent criteria comparing human health standards from New Jersey. NA WQC and DRBC

00
4t
00tntoo
CO



TABLE 2«
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBUNG STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR BACK CHANNEL SURFACE WATER SAMPLES

COMPOUND

Aluminum
llariiim
Cakium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
OOierWatr QmfUlf AmnMMi
Alkalinity (as CaCO3)
Chloride
Hardness (as CaCO3)
Residue, filterable
Residue, non-filterable
Chemical Oxygen Demand
Total organic carbon

MINIMUM
DETECTED

34"""
24

7.910
2.4
235
13

2.440
40
3.7

1,070
4.7

4.660
2.3

..'*,ijjiy^*^^!
17
8
30
58
13
8
3

AVERAGE
OF POSITIVE
DETECTIONS

'" '455' '
29

12.701
4.9

1.063
3.4

4.421
78
66

1.665
, * '
7,876

3.1
25

'V.'itf,-^. k~* ''•''.
32
13
47
99
22
8
6

MAXIMUM
DETECTED

1.890
38

13.600
8.2

4.470
I I

6.140
242
9.4

3,260
4.7

13.100
3.5
33

'"^•", . i c'~
36
28
52
130
32
8
12

LOCATION
MAXIMUM

DETECT

SW46
SW33

SW22, SW25, SW26, SW43
SW08A
SW27
SW33
SW33
SW33
SW20
SW33
SW32
SW33

SW33. SW46
SW43

<;;•••.': ' '-Y* '" -' " j ' ' : *';'
SW22
SW33

SW27, SW43
SW33
SW43
SW08

SW43, SW45

FREQUENCY
OF

DETECTION

22 / 22
22 / 22
22 / 22
19 / 22
22 / 22
22 / 22
22 / 22
22 / 22
2/ 22

22 / 22
1 / 22

22 / 22
4 / 22

18 / 22

1 6 / 2 2
16 / 22
16 / 22
16 / 22
7/ 22
2/ 22

28 / 22

MINIMUM
SWAQD

•',»!«**

4.27

0.97

24.96

078

50.11
..-,.: 1 . , J,-,

MINIMUM
SWAQT

87

4.45

1.05

25.04
p.

0.91

50.82
' ' ; • * ; - . • •

MINIMUM
SWIIIIT

Si-ter'
1000

1300
300

5

50
100

50

9100

250000

Number
Eiceedlng

MIN-SWAQD

•yt&VMfl

12/19

22/22

0/2

I / I

0/18
•' •

Range
Eietedlng

MIN-SWAQD

ww^as.*-:

5-8

Ml

5-5

Number

MIN-SWAQT

15/22

12/19

22/22

0/2

I / I

0/18

Hinge
Eierrdlng

MIN-SWAQT

90-1890

5-8

l - l l

5-5

' ! , . .: t i '

Number
Eicetdmg

MIN-SWIIIIT
•^*4-H5F.;r

0/22

ft/19
19/22
2/22

14/22
0/2

0/1

0/18

0/16

Range
Eicccdlng

MIN-SWIIIIT

"• '* '^t!'*

302-4470
7-11

52-242

•7; ' '-I.-T-

MIN-SWAQD: Boxed on mot/ stringent criteria comparing aquatic-dissolved standards from NA WQC and DKBC
MIN-SWAQT: Based on molt stringent criteria comparing aquatic-total standards from New Jersey, N/fH'QCantll)RBC
WIN-SWHHT: Bated cm most stringent criteria comnai ng Annum health standards from Ne» Jersey. NA WQC anrl DRSC

00-
0̂0
en<oo

01



TABLE 27
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ROEBI.ING STEEL COMPANY SITE - REMEDIAL INVESTIGATION
STATISTICAL SUMMARY FOR CRAFTS CREEK SURFACE WATER SAMPLES

COMPOUND
Mailtflwtlftfuai
Carbon disulfide
Total TICS

MINIMUM
DETECTED

^^S^^P
II
6

rf<xisf9i^SKsgssst^iK
Aluminum
Arsenic
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Other W*KrQ.*ttty Pan
Alkalinity (as CaCOJ)
Chloride
Hardness (as CaCO3)
Residue, filterable
Residue, non- filterable
Total organic carbon

84
1.9
27

6,550
3.7
444
1.2

3.330
63
5.5

1.550
3.9

' 4.770
2.4

mSvffoiV-W-
5.4
II
32
105
6.0
6.0

AVERAGE
OF POSITIVE
DETECTIONS

afif*e*-«ii!*ii
56

1.416
4.4
36

10,858
12

6.087
6.2

5.140
184
6.5

3,957
4.9

8,648
7.1
34

"•*:'' '"•'." ̂ ' ,'•• '•''•'.•'•

19
16
42
130
37
II

MAXIMUM
DETECTED

W-&X#y®S®!
u
132

3,940
7.1
60

16.100
35

16.700
21

9.110
472
9.3

6.720
65

16.100
14
III

-' "?-'. '""•'''• •'•( ''"';{

35
27
57
181
109
15

LOCATION
MAXIMUM
DETECT

j.Hî -fvfr.
SWI6
SWI7

tS^TpJ^TI
SW42
SW44
SWI9
SWI7
SWI7
SW44
SWI9
SWI9
SWI8
SW44
SW42
SW37
SWI8
SW44
SWI7

SW30
SW4I
SW44
SW42
SW44
SW37

FREQUENCY
OF

DETECTION

::VV *'!$}'•" Y-;'>
1 / 18
3 / 18

~J?!jr̂ T!>"r

18 / 18
3 / 18

18 / 18
18 / 18
10 / 18
14 / 18
18 / 18
18 / 18
18 / 18
5 / 18

18 / 18
3 / 18

18 / 18
II / 18
18 / 18

- ; ' • • > • • • . ' . , ; .

13 / 18
13 / 18
13 / 18
13 / 18
II / 18
14 / 18

MINIMUM
SWAQD

••vm'Siif.-

'•$"~"?*T7p!
•ii:i" !'..Yj}: *

4.27

0.97

24.%

0.78

50.11

MINIMUM
SWAQT

!£$? 6*

WST£
87

4.45

1.05
• t

25.04

0.91

50.82

MINIMUM
SWHHT

<*••$:•*&.•

'FTf ?:*':'?''•"

0.017
1000

I3UO
300

5

50
100

50

9100
! ' - : " ;* , • ' '

250000

Number
EiceediRg

MIN-SWAQD

••*.?••; tU%&:

T Ĵ?7!!!̂

7/10

18/18

0/5

3/3

2/18
•/:' r. ;.:~f-."

Range
Eicffdlnj

MIN-SWAQD

*-1»®&&SSIS!&'.

îllt!̂ *

5-35

1-21

4-7

96-111

Number
Eiceedlni;

MIN-SWAQT

TSfBi'-ft'S^f

•«^?vJ?rf7!r?ri,';v ».<•«••• •
17/18

7/10

18/18

0/5

3/3

2/18

Range
E>cmlln|t

MIN-SWAQT

^ >**"»-,

-••-tr̂ jrrr-Hrs::• : ? f, >i. ., •* .

98-39*40

5-35

1-21

4-7

96-111
^ -. .-.

Number
Eicerdlng

MIN-SWIIHT

••ixUk'i&i!'

f^S^^f

3/3
0/18

0/10
14/14
9/18

18/IR
0/5

0/3

0/18

0/13

Range
Elceedlng

MIN-SWIIHT

"i^K-JM;

•fTK$W,
2-7

444-16700
5-21

63-472

,rr?-;T

MW-SWAQD: Based on most stringent 11 iteria comparing aquatic-dissolved standards from NA H'QC ami DRBC
MW-Stt'/tQT: Based on most stringent criteria comparing aquatic-total standards from New Jersev, WAH'QC and DRBC
Mltf-SWtllfT: Based on most stringent criteria comparing human health standards from New Jersey, NA tt'QC and DRBC
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4^
00
Ol
COo



TABLE 28.1
OCCURRENCE. DISTRIBUTION ANDSEIECTIONOF CHEMICALS OF POTENTIAL CONCERN

RoeMng Steel Conpany Supwfund Stm

CA9
Miriw

7447-1
7l-»4
127-1«-4

«_JT**5-«*^

10»«0-7

71-41-2

IOtM-3

10041-4

1330-20-7

67-64-1

76414

67404

75-154
I OS -05-2

954V-7

108-44-6

10S«74

60-60-7
10042-7
•74B-6

SccrariaftmafMim: Orar
ktabm: SurtinSoi
Expawra Midkm: Surfao*
e«posur» Prjnt: SwIacaSo

dnnilcal

MMhylGHorida
1.1.1-ulcHonirttana
Tawclfciuatiam

CMonjtmviw

Bavtn*

TQMMM

Eil̂ ftMfttin*

ToifllXytwwi

Acaton*

2-bUmna
CMuivfoiin

CartKnOiulMi
Phenc*

2-Methrttienol

4-M6Wlll1ptlWO

2,4.Dlaiolti»t(»nr<*
4-CHon>4-M«thy(imeiMl

4-nnraptwMI
PertacHorachond

*Fulgr»

Son
1

11)
UHmum
Concanlfattfn

6.00
2.00
3.00

400

460

200

200

2.00

1.00

160

1.00
1.00

200
200

170

24.0
11.0
100
.660

240

MMnum
Quillir

J
J
J

J

J

J

i

i

J

J

J
J

J
J

J

J
J
J
M
J

(1)
Itadmm.
ConttflkMkm

100
6.00

1X0

6.00

66.0

2.00

150

760

no

70.0

2.00

17.0

2.00
1.100

170

200
110
420

660
12.000

Muhw
Qutfflar

J

J

J

J

J

J
J

J
J

J

J
J
J
JN
J

Urte

ugTkg
iwkg
ui/hO

UOftQ

ugto

ugftg

ugftg

ug,Vg

uoAg

uohfi

U9*8
U9*0

U9*«
ug,Vg

uoAg

u»tg
uo/iia
ugftg
ug*o

«»1«

location
of Maximum

GoncanlflBlan

RS-OG01-O1
RS-3B33-O1
RS.0601.IM

RS-MWD541

RS-DB02-02

RS-MW2101

RS-S 83301

RS-SB3341

RSSB3341

RS-OBO1-OZ

R9-OBO1-O1
RS-MWOS41

RS-D602-01

R3-MW2541

8S-SB22-01

RCS3B001AI
RCSSB241SI

RCSES0101
R3-SB06-02

RS-SBZ8-01

OelKiion
Fntquane»

5/70

6/70

7/C»

OMOaV9

SOB

2/89

22W8

4«7

WBB

SB4

2TM

11/70

IMS

S/77

1/74

8/74

1/135
3/135
1/134

4/135

Rangoof
DoMcftM

UnMa
• •

5.00-47.0

6.00-120

6iaO-ia.O

S.00-12.0

6.00-120

600.120

tOO- 120

6.0D.12.0

6iOl>-1Z.O

100-129

10.0-1110
6.00-12.0

S.00-15.0
140-7.700

340-7.700

140-7.700
340-21.000
34021.000
800-100.000

860-1 B.OW

Coneen:ia(ion
UcMUor

SefMnkv(M))

100

6.00
12.O

500

MO

2.00

(60

7&O

330

TOO

2.00

17.0

2.00

1.100

170

200
330

420
BOO

12.000

P»
Bjchurouiitj

vriu*

t4/A
MIA
MM

U/AIWA

N/A

N/A

. MM

N/A

N/A

H'A

N/A
N/A

N/A
N/A

N/A

N/A
H'A
N/A
H'A
N/A

01
Screerfnj

TojdcJyValUi

260,0)) (•)
710.0-M (i)
4.039 (a)

11.000 (•)

17.000 (•)

3.000 (.)

100E*fl« (»)

1006+oa (a)

410.000 {i}

1 0OE<C« (a)

i.ooE«e (»)
10.000 («J

7.80E<«e w
vooe*OY (»;

260EH« (•)

2 80£iC« (•)
1 60f=4t« ft
1 0OE-X17 (•)
B25.TU (e)

8.000 (»)

Potential
ARAWTBC

van

4«OOOC
1600000 H
12000 C

1ZOOO

(0000 C
10.000

1.6«£»06 N
1.56E*06N

22038 C
too

1.ME«07 N

1.ME«07

7.»2£<08 N

7 SOEtOB
4 fff^ifVi Ml.D0C*tA N

inE«oa
7.K«OON

7MEMM

4.506107 N

100000 C

10O.OIX)

7.BZE«08 N
4.E9E«or N
4.70E»07

3.»1E*08 N
y»oe>o«
3M071N
IMai(MN

H22C

PotaHHI
ARAR/TBC

!km«n

RCC
REC
ncc

USEPASSL
QC/«ntrv

USEPASSL
RBC

USEPASSL
RBC

USEPABSL

RBC

USEPASSL

RBC

USEPASSL
RAPKtK*

USEPASSL
ROC

USEPASSl
RRC

RRC

USEPA SSL
ROC
RBC

USEPASSL
RBC

USEPASSL
RBC
RBC

RBC

COPC
Flag

NO
NO
NO

|̂ vnu

NO

MO

NO

NO

|LV\
fUJ

NO

MO
NO

NO
NO

NO

NO
NO
NO

NO
YF-S

w
Rafonahfor
ConUrtnnl

DatMon
orBe«»clion

BSL

BSL
BSL

OSL.IFD

BSL

BSL. IPO

BSL

BSL

notoy^

DSl

BSL, FD

BSL

03L.ro
BSL

B3LFO

BSL
BSL. FD
BSL. FD
BSL. FD

ASl.MIST00£>
00
U1
(Oo
.̂
w
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TABLE 28.1
OCCURRENCE, DISTRIBUTION AND SaECTION OF CHEMCAIS OF POTENTIAL CONCERN

Rotting Stall Compiny Suporfund Site

CAS
Minnow

131-1 I-S
84.66.J

84-74-2
8648-7

117-84-0

111-44-4

7005-72-3
1004 t-G
•6-30-6

M-SSO

941-73-1
106-46-7

91*04-t

118-74-1

121-14-2
86-864
81-28-3

81-97-8

86-74-6
132-64-8
83-32-9

ScwwtoThnorwnw CurrenVFukif*
ifefunt Surfm8o4
EifMuraMMtum: SurfraSorl
f^amnfdHt Burke* Sol

Quintal

no-IMPM"**
DM4M4UU.

B-«-«u1»lpri»iilalB
BurylBinnlPMhlMl

f>n«ct)IPhlhaW«

Bk̂ -othtnuxyOPMobla

4-CMecoplwnyl Phm)l Eta

M • MtrtM otfi|jf tunylirnni

NferOMriMrttt

iXXMralMnnM
\.4-fMiadMme*

HaucMorobmin

14-OH<nMutn
B •rook: Add

NapMIulmiv

;-Ho«Vjup»itul»n«
Cartaazmg

DfcMlOflllM

AciniphBwii

(<)
Mnknum
ConoenMioti

60.0
24.0

WO
22.0

20.0

29.0

4.800

27.fl

28.0

18.0

500

850

62.0

18,000

41.0
20.0

32.0

•18.0

HO

19.0

MMIWW

QMtter

J
J

J
.1

J

J

J
J
J

J

J
JN

J

J

J

J

J
J

J
J

(«)
Mumum
ConctflUtllon

448

280

140,000

180,000

200

170.000

4.600
8S.O

3ZOOO

880

1B.O

63.0

850

1.500

16.000

720
28.000

300,000
1.800

38.OOO

35,000

Mmmum
Outfit*

J

J
J

i

J

J

J

J

J
J

J

J

J
J

J

J
J

IMU

Itfkg

uo/kg
uoftg

U9fk9

ugp*»

U0*0
"0*0

iiitg

ugfl<g

î ig

upAa

ugftp

U9->8
ujttg
ugfta

u»*9
uoftg
»9*ig
•VH

Unllon
otMuhHn

Concentration

RCSS86O1W1
RS-QBOI-02

R3- 3833-01

R3-3BS3-01

RCOSSI7101

RS-S03301

R9-SB33-01

RCSS6081S1
RS-S8J3-01

RS-3626-02

RCOSB241S1

RCS3S08IOI

RS-S8M01

RCSSS18101

RS-SB29-02
RS-MW21-OI

RS-Sfl33-OI

RS-S83J-OI

RCSSB241E1
RS-SB334I

. R3-3B3MI

OMKUon
i npuincy

3/138

B/138

4V138

64/12*

8/125

80/134

1/1M

3/136
8/138

6/138

W73

18176

1/128

4/136

1/138
11/57

80/136

63/138
43/73
00/136
34/138

Rwgiol
OUKflon
IM>

••.

11.0-21,000
11.0-21,000

11.0-12,000
11.0-12,000

11.0-21.000

11.0JJ.OOO

11.0-12,000
54.0-100.000
11.0-12,000

11.0-12,000

34O-T.7OO

340-7.700

22.0-24,000

11.0-21,000

11.0-21.000

1,700-W.OOQ
11.0-12.000

11.0-12.000
34 (MOO

11.0-12.000
110-12,000

ConcOTkiUun
UMdtar

Scmnho(IO)

440

280

140.000

180.000

200

170.000

4.500
814

32«00

880

18.O

93.0

850

1,500

19,000

720
28,000

MQJUM

1.800

36,000
36.000

m
BickgiDuntf

VMM

NTA
WA

f*A
WA

MM

WA

MM

f*A

f*A

r«A
MA

MA

NTA

NFA
N/A

N/A

I*A

N/A
N/A
NfA

(S)
Soncnhg

TodctyValul

IOOE»07 (•)
i oae«07 (•>

870E»06 (a)
I.ICE«08 (a)

1. IDE '06 (a)

49.000 (1)

1.0&KI7 (a)

140.CCO (a)

20.000 (1)

6.106-00 (a)
670.0CO (!)

2,000 (!)

660 (a)

BOO <b)

310t«08 (b)
230,000 (a)

3.10E-MH (c)

M.OCO (0)
310.000 (C)

140E«05 (a)

PottlUW

ARARHBC

Vilu. .

3.000
7J26.08N

«.30E<07
7.8E408N

16E4O7N

1.60E«07

I.S6E-KI6N

1.80E<00
48000C
45,000

.

130352 C

130,000
34107 N
39,000

7.35E400N

2MI3N

27,000
14 me
1,000

3BOC

400

168428 N

3.10E408N

9.IOE«OON

xioEtoe
-

32000 C

-

4.7E'OCN

PoicrtW
ARAR/TBC

Source

USEPASSI
RBC
RBC

USEPASSL
RBC
RBC

USEPA SS1.

RBC
USEPASSI.

RDC
USEPASSL

RBC
USEPASSI

rac
USEPASSI

ROC
RBC

USEPASSI
RBC

USEPASSI
RBC

USEPASSI

RBC
RBC

RBC
USEPA S.<*

RBC

RDC

COPC

Ftao

NO
NO

NO
NO

NO

YES

NO
NO
NO

NO

NO
NO

NO

YES

YES

NO

NO

NO

NO
KO

KO

(4)
Rttonaliror
Oontarrfnam

DiMkn
or Selection

BSUFD
BSL.IFD

BSL
BSL

BSl

ASL.FO

B3L.IFD
HTXIFO

BSl

DSUIFD

B3L.IFO
BSl

BSL.IFO

ASL, HIST

ASUWST
BSL
891

B3t

BSL
BSl

B3L

00.&.
0001
(Oo
CO
00
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TABLE 28.1
OCCURRENCE. WSTRBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

RocUino Steel Compdiy Supcriund Ske

CAS
Numbtr

74ZS-SO-9

7440-70-2
743M94

7431-9*4

T44W»-7

7440-2J-5

7440494

74M-M-5
7440-36-0

7440-364

7440-41-7

7440-43-0

7440-47-3

7440-46*4

7440-9O-6
7439-tM

J439-87-8

74404H-0

7762-49-2

7440-22-4

7440-2*4
744042-2

Sc«n«itoTln»fr«i»i«L OunwWWkn

aqxaunMadum: Surface Sol
:xpo5ure PoM: SwfocoSol

Chartal

Aluminum
Cabum

Iran
Magnet Urn
POMMlim

Sod urn
B*rtum

Û nM.
Antonr

Anfrtc

Berlin

CMntm

dmmnim

SJ1

Lad
Mercury

Mckd

Stkjrtuni

Shir

That**
Vanwliiin

0)
Mlnmum
Gonctfitninn

331

196
6,160

172
21.9
14.7
7.20

S1.4

6.M60I

1.99

I.OOE-01

S706O1

7.70

1.00

122
13.4

9.00E-OZ

3.70

250&01

ssoe-ot

j.we-oi
4.20

MMmun
Ou»R*

J

J

J
J

J
J
J

J

01
MMmum
ConetnMiton

. 1BJOO

343,000

316/10O

107.000

3.Q20

1.610

1^40

20JOO

361

614

3.50

390

1,440

60.4

6.960

69.000

132

663

Z70

36.3

4.40

126

Ua*num
QuaMn

J

J

J

J

J
J

J

J

Unllg

mg,H
mg.*s
mc>'H

mg>1ig
"&V
mo,X
mo'H

V"U

HUlk,

morn,

mg>«

m»1<g

n*̂

mO*s
mg>g

mtfHl

<TQ*V

"Wf

mgilig

mgdtj
nw'H

Laceiwi
odttaiirnun

Concorilrs 1 un

RS-SBOM1
RS-SB32-C1
RS-SL2-0102
RS^MZOI
RS-S8134I
RS-SB264I
RCS3SI8IOI

BS 0601-01
RCSSSIBIOt

RS-SO2642

RS-SBOMf

RS-MWawn

RS-OBOt-04

RS-SB264I
RS-S842-OI
RCSSSI8I01

R$-WWOI-01

RS-SB264I

RS-MW2DXI1

RCSSSI4IOI
R9-SBieOI

Oelecilqn
Frequeny

e&es
66W6
flAMA

66«6
78/86

60/84

ae/m

7W7V
4VBO

ran

4WH

66W4

86/M

81/61

64/69
36776

88/8S

24«S

26779

7/85

60/68

Rfngeol
Drtrettan

LMU
.-.

-

•
-

-
47.6-186

10 3-1 .680

•

0930-35.2«0

-

O020-14.7

0.200-4.50

•

.

65.900
0060-0.190

-

0210-440

0.1904.60

0.230-1.40
550-8<0

CwcCTtfflfcn
Used Id

Screening (10)

16.300
343^000

316XMO
107.000

3,020
1.690

1.840

20.300
Ml

• 614

3.60

390

1/440

60.4

69.000
132

«N

2.70

36.3

4.40
128

P)
Bod̂ raund

Value

NM
NTA
NM
N/A
r*A
N/A
N/A

NM
NM

NM

NM

NM

NM
NM
NM
NM

NM

NM

MM

NM
NM

P)
Screonlnfl

TonMyVWiif

7.82E--04 «}
-

2.ME<04 <c)
-
-
-

700 (i)

lUXM"1 (C)
14 (t)

20 («)

1 <•)

1 <*)

390 <t>)

4.700 (C)

600 W)

400 (<)

14 (I)

250 (>)

93 (•)

110 <*)

2 «l)
370 («)

PotanlW
ARAR/TBC

Vo-u.

-
-
-
-
.
-

S/40E«03N

8.600
-

31
0.43 C

04
160 N

0.1

76*'N
76

390™ N

3tOON

400
23|nlN

n
1600 N

1.600
390N
390

3BON

390
50H
iron
660

PMmial
ARAfVTBC

6ourc«

-
-
-
•
-
.

RBC
USEPASSL

RBC
USEPASSL

RBC
USEPASSL

RBC
USEPASSL

RBC

USEPASSL
RBC

RBC
USEPASSL

RBC

USEPASSL
RBC

USCPASSL
RBC

USEPASSL

HOC
USEPASSL

RBC
RHC

USEPASSL

COPC
F*g

NO
NO
NO
NO
NO
NO
YES

YES
YES

VES

VE3

VES

YES
NO
YES
YES
NO

YES

NO

NO

YES
NO

(4)
FtmkxWc tor
Contaminant

Detetan
orSdtokm

NUT
NUT
NUT
NUT
NUT
NUT

ASLFD

ASL.FO
ASLFD

A6L.FD

A8L.ro

ASL.FD

ASL.FD

BSL

ASL.FD
ASL.FD

BSL

ASLFD

BSL

BSL

ASL.FD
BSL00

•Ft
00
U1
CDo

5of6



I2
ei

S||I

ma

ill

|

i3

|• 
-g

F
 

T
S

 ~
 

"

Islg

e.i

j«
f
l
i

»
 

«
S

 
ft 

fi 
• 

5

ii |«
 s^

la
jji 

11
l!i 

i I
i!|ii
-H

ill
a 2 « 77?

&
 £ £

.• 
-

I! II!

CD•s<B

848590142



TABLE 28.2
OCCURRENCE. DISTRIBUTION AND SELECTION OFCHEMCALS OF POTENTIAL CONCERN

RoeMing Steal Company Supertax) Sio

CA»
Nintbcr

74-67-3
7SOJ-3
7MI1-4

74-87-3
640-694
71-664
7M1-6

79-34-8
127-I6-4

56-23-S

7S-JT-4

$7-66-3

71-43-1

108-M-3

100.41-4

1330-20-7

108-90.7

75-1W
108-OS-4

Scenario TbiMftwn: Future
'Jedhim Subsurface Sad
Expoaura Medium SutourtMa Soil
Enpoaure Pdnl: Subiurfac* Soil

Chanted

CMofcnutmn
CMoroethlfM)

VWChtalda

Moviylflno CnloriifB
1.2-adilon>eiiene (tola!)

1.1.1-TlfcMoNMllWI0

TricMoioelncno.

1.1.̂ -Telrich'wDctiafw
Tatrichlffoalhene

CartHMTMrMhlortda

BwrodlcWcfofWthifW

Cftwofonn

Bcnxont

Toluene

Etfrylbvfucne

XyKne(loW)

CMorobanunt

CntKMDIiuMl
Vttyt Acetate

(D
Unlnum
ConccntflBfon

3dOO
440
16.0

z.oo
2.00
1.00

1.00

9.00
1.00

2.0Q

3.00

100

1.00

OJO

1.00

100

100

1.00
8.00

MHnun
QMllet

J
J
J

JB
J
J
J

J
J

J

J

J

J

J

J

J

J

J
J

PI
MDHTUfn

Concent vilon

160

4.00
16.0

230
2.00
6SO

34.0

5.00
40.0

4.00

9.00

62.0

8.M

420

2S.O

53.0

89.0

59.0
22J)

Mdnnium

OwMcr

J
J
J

J

J

J

J

J

J

1

B

Unils

Will
MO*B
W*B

M0*0

M9«g

I1I*<0

W*D

M»*9
m*g

M»*e

l«9*9

Who

Mfl*g

ra^g

P8*fl

W*9

M9*«

pg/ltg

M9*9

Location
«fMw*n*n

Concentration

RS-UVUOS-04
R5-SQ26-03
RS-SBI7-03

RSS-OH-OOe-167
RSS-MW-000-106
RSS-WW-OOB-tOI

RS8BI803

RSS-BII-028-167
RS8-MW -006-100

RS-SB22-03

RS-Deoî )S

RS-SBIS-OJ

RSS4JW-006-IOO

R344W240-03

RSS-WW-013-096

RS-512-0307

RS-OB01-05

RS-SL1-0205
RS3-MW-OOS-061

Detection
Fiequtney

28/111
If 119
1/111

25*25
I/I

19(126

11/122

i;io«
20/114

5/118

3/118

20/122

17/120

107/15*

7/110

13/109

1W114

13/122
47109

Rinteof
OetKKoir

Lkrfc

Conctnmdo.1
Uudfor
Saaertnfl

180
4.00
IflO

230
200
66.0
340

5.00
40.0

4.00

800

62.0

8.09

420

25.0

63.0

69.0

59.0
22.0

(2)
Background

Value

NCA
WA
WA

HTA
MM
NM

. NTA

HTA

WA

WA

N/A

WA

NM

N/A

NM

WA

N/A

WA
N/A

(31
Screening

TortcKyVak*

620.0QO '•>
220.0CO 1C)
2,000 (a>

48.000 W
700,000 (C)
210,000 (°)
23.000 W

34.000 W
4.000 W

2,000 W

tt.000 W

19,000 W

3.000 <•)

1.00E*08 M

1.00E«08 W

4JO.OOO W

J7.000 W

7.ME<06 (b)
7.80E-KI7 (b)

PotenOal
ARAfl̂ BC

VMM

49000 C

340 C

309
85000 C

-
16E->06 N

08000 C
12.000

3200 C
12000 C

12.000
4900 C

S.OOO
toooo c
10.000

100000 C
100.000

22000 C
800

1.58E>07 N
i.eoeto?

7.8ZE«00 N
7J80E«08

1.56fi»08 N

1JCOE«08

1.58E«OS It
1j60E<06

7.B3O06 It
7«OF»07 H

Potanual
ARAWTBC

Souroa

R8C
.

RBC
USEPA SSL

ROC

RDC
QBnno\f

USEPA 881
RBC
RDC

USEPA SSL
nitf*liOU

USEPA SSL
RRC

USEPA SSL
ROC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL
ROC

USEPA SSL

RBC

USEPA SSL

RBC
USEPA SSL
USEPA SSL
USEPA SSL

COPC
Flag

NO
NO
NO

NO
NO

. NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

(4)
Rationale for

Conlanlninl
Delation

or Selection
BSL

BSL.IFO
B3L.VO

BSL
BSL
BSL
BSL

BSL.IFO
BSl

BSL.IFO

BSL, IFD

BSL

BSL

BSL

BSL

BSL

BSL

BSL
BSl.. IFD

00

0̂0
01
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TABLE 28 2
OCCURRENCE, OISTniBUTION AND ERECTION OF CHEMICALS OF POTENTIAL CONCERN

RoeMing Steel Company Superiund Site

CAS
k t i m f i tnmmcr

91-C7-6

83-32.9

206-96-8
170-12-7

56-5S-3

50-32-8

205-90-2

191-24-2
207-08-9

21641-9

S3-70-3

7M44-0

66-73-7

1R3-30-E

8WM-8
129-00-0

30040-2

Scerario Tlmefmra; Future
Uodknt SubsurtM»S<*
Expoiur* Medium: SubiurtM Soil
EMPOIIM Point Submrfec* Sol

ClMntdl

2-Mt*hjrln*|iMM*na
AcewpMhene

Actmphtijton*
Antviam

BflMC(3)BfttW3C€f)0

Bm»(*)pyren*

Benio(b|6»oran*ien*

6tniitKg,li,l)pwytcnB
B«nie(l<|lhionn0ieni

Chryien*

Ditwnn>(a.h)antnacene

FMicrantrtcnt

Fkjom

loi)eno(lZ*td)p»r«n»

Ptwwntnfcnc
Pyiene

AMrin

0)
Uninum
ConctntrvVon

480

280

34.0
27.0

47 O

41jO

31.0

46.0
no

42A

39.0

31.0

41.0

S10

36.0
29.0

IDA

HVnkiMn
QuMer

J
J

J
J

J

J

J

J
J

J

J

J

J

J

J
J

(i)
Mnftnum
Cooccnl̂ pOfi

19,000
560

1,100
3,700

4.200

3.MO

4,600

1,700

2.TOO

4.300

610

9.600

1,400

2,600

11,000
6,300

50.0

Mukium
Ou*M«f

J

Unili

udlco1*lfr^\t

H»*B

W*KB
1.9*9

n*ko

ro*o

M»*B

(19*0

wa*o

ug*9

I<V<<0

ro*g

w*o

M0*«

M9*0
MB*B

M0*0

Loolkxt
flf Mfidnun

ConocnbVuon

HSS-BH'029-026

RS4B04-OS

RSS-MW-oojoea
R9S-MW-003-OOB

RSS-MW-003-069

R5S44W-MM69

RS-OB04-OS

RS-SBM-03
R3-812-0307

RSS-MW-003-069

RS-OOM-05

RSS4IW-003-069

RSS-MW-MS-069

RSS-MW-003469

RSS-MW-003XMa
RSS-MW-003-Oefl

R3-SB05«4

Oclcrtlon
Fr4K)u*ncy

*VU494JWIH

13(118

11/122

3W13I

SS133

SO/133

SS/126

32/122
34/416

S4/I3T

17/116

62/136

19/121

36/127

64/135

72/144

3/116

Range of
MacfMI
1Mb

CcncttriniKgn
Uwdfor

SetMrtng

19.000
580

1.100

2.700

4,200

9.600

4.600

1.700
2,700

4.300

610

8.600

1.400

2.500

11.000
6.300

GOO

(2)
Bwcfetyouoo

Va!u»

N/A
NM

N/A
N/A

NM

NTA

N/A

NM
N/A

N/A

N/A

NM

N/A

N/A

N/A
N/A

N/A

(3)
Screening

To**yVikM

3.IOEHW <C)
3,«OE»00 W

.
1006*0? <»)

900 <a>

660 <•)

600 <*)

.

900 (*>

SjOOO <»>

680 <•>

2.30E*00 (*)

2.30E*08 <•>

900 <»>

.

1.70EW6 '•)

40 O

FMenlal
AHAWrBC

VikM

4.7Ei08 N
4.70EMJ6
.

J 56*07 H
2JOE<07
060 C

900
66 C

BO

MO C
900
-

6600 C
9,000

86000 C
88.000
66 C
00

3.1E+08 H

3.10E«08
3.1&KM H
3.10E«0«
680 C

800
.

23E+08 N

230E«OB

38 C
40

Potential
ARAH/IBC

Souro*

RBC
USEPA SSL

.

RBC

USEPA SSL
RBC

USEPA 3SL
RBC

USEPA SSL
RBC

USEPA SSL
.

R8C
USEPA SSL

RnC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL
,

RBC

USEPA SCL
RBC

USEPA SSL

COPC

Ffcg

NO

YE8
NO

YES

VES

VE8

VES
YES

NO

YES

NO

NO

YES

YES

NO

YES

(4)
Rillontle lor

Contamfninl
Dttenon

Of Seledon
OSL
DSL

FO
8SL

ASL.n>

ASL.FD

ASL. FD

FO
ASL.FD

BSL

ASL. FD

BSL

BSL

ASL.FD

FO
BSL

ASL. MIST
00J*
00en
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TABLE 26.2
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

RoeMnfl Steel Conpany Super*** Site

GAS
Nunrtiet

31945-7

67-74-9
1024-87-3

115-29-7

53494-70-5
60-57-1

72-434

53469-21-9

1109842-5

'Er
74394S-4

74404)9-7
7440-23-5

7440-39-3

M394M4

7440-38-0

744048-2

7440-41-7

744D-43-9

ScmirtoTkratgme: Future
MSftiim: SobwrtewSofl
ExpattralMtat Subsurface So*
ExpoiuniPoM: SuteirtMi Soil

Chnfcrt

Beu-Mc
G«m*d*infcne
HeplfKMorElXMkM

EndosuKinl

EndnnKetone
n«Mmi

MelhonycNor

Aroclor 1242

Arodor1260

Aluminum

Cddum
Iron

Ungneduni
Pakistan

Sodium
Barium

Mavanew
AftlhtiQny

Anenle

Beryllium

Cidmum

(1)
MMmum
Concentration

30.0
14.0
«.oo
6.60

22.0
180

190

110

190

74.B
37.9
140

22.9
19.S
23.4

920E-01

2 JO

2.60

9.30E-01

2-20E-01

4JSOE-01

Mntami
Qut'Xt,

J
J
J

J

J

J

<1>
Mwdmuni
Concenlrilpn

190
14.0
31 J>
17.0

61 JO
i.eo

190

3.100

190

12.900
113.000

378.000
49.600
3400
2,760

BIS

26.800

362

79J9

4.60

112

Mu*mum
Queinef

JN
J
J
J

j

j

j

i

Or/to

IKjftg
*L

(igflig
ggThg

V0*9
ugikg

pglkg

M9»<9

MAg

rrvywt
ITttltl

T9*«
ITIQWl

nvlm

mg*s
**V"U

JJ-JIllJivKB

nrgflv

"ffo

Lacalan
OIMBfmum

ConcenMkin

RS-DBMO5
RS-MW24S413
RS-MW24D44

RS-MWZ4O04

RS-MW24D-04
RSS-BH407-175

RS-SB07-03

R3-SBH-04

RS-SBOB-04

RS-MWD5-08
R8MW25-08

RS-SL2-0109
RS-IAV24D43
RS4WV27-OG

R34WU2B4a
RS-DB02-04

RS-MW25^8

RS-MWNJ-OS

R84.1W21-04

RSS-BH-028-168

RS-SL2-0109

Dnodfon

Ffvquency

5/118
1f109

2T11B

2/120
ims

1M20

6/120

1rt20

t2W127

115/166

130/130

9ryii4
67/112
114/118

124/124
38/107

108/115

51/111

2W11O

Range of

Detection
Limits

Concentre ion

Lbedtor
Screening

190
140
31.0
17.0

S1.0
1J60

190

3,100

190

12.900
113XXW
376.000
49^00

3.000
2.760

81 B

28.500

362

79.9

4.60

112

0)
Background

WMue

N/A
USAIwA

N/A
N/A

N/A
WA

N/A

WA

N/A

fcjf*
W4*%

N/A
UIANIA

N/A
N/A
WA
N/A

hi/APWA

WA

N/A

N/A

N/A

P)
Scrming

TorfdtyVlluB

4CO ft)
S00<* «,,

70 (b)
340,000* (a)

.

42 <*>

280.000 «»)

490 <*)

490 <•>

78,000 (C)

23.000 (C)

.
700 01

nnntn11,000" (C

14

(a

20
<3I

1 HI

1 <«»

Pofcnlld

ARAR/TDC

V»IUB

350 C
1800* C

70C
470.000" N
470.000*

.

40 C
40

300000 H
390.000
320 C
1.000
320 C
1,000

•

.

.

.
5478 N

5.600

31 N
31

0.43 C
0.4

160 N

0.1
78™ H

PotanU

ARAR/TBC
. Souro

USEPASSL

USEPASSL
USEPASSL

RDC

U9EPASSL
.

RDC
USEPASSL

RBC
USEPASSL

noc
USEPASSL

RHC
USEPASSL

•

.

.

.

RBC
USEPASSL

nec
USGPA6SL

RDC
USEPA SSL

HBC
USEPA 9SL

RBC

core
Fl»0

NO
NO
HO
MO

NO
NO

NO

YES

NO

NO

NO
NO
NO
YES

YES
YES

YES

rt-8

YES

<4)
RMtoMtotor

Conuunmm
Delntloo

orSetodion
BSL

BSL. IFD
OSL, IFO
BSL. IFD

NTX.FD

BSL, IFD

BSL. IFD

ASt.FO

flSL. IFO

NUT
NUT
NUT
NUT
NUT
NUT

ASl, FO

ASl. FO
ASL.FD

ASl.FD

ASl.FD

ASl.FD

00•c*
00
Oltoo

o>
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TAOLE28.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Roeblkig Steel Company Supartuiul site.

GAS
Number

7439-SM
74404)9-7

7440-23-5

7440-38-3

7439-88-S
7440-3(4

7440-38-2

7440-41-7

744043.9

7440-47-3
744048-4
7440-504)
7439-92.1

7439-97-6

7440424

77B2-4S-2

744XM24

7440-284
744042-2

Scenario TkneTrairac QnenVFuliM
feheir tMimra Runr SedlimiU
Expoaura Medium Sediment
Exposure Point Satfmnl

OMnteal

MagwUmt
Potessluift

SodHm
Barium

Minganete
AnlnTiQfiy

An ante

BoyMum

CMMum

Chromium
CoM
Capper
leed

Mercury

NIcW

Selenium

Silver

TtaMun
Vanadium

(U
UHfYWRl

Concert ratal

1,500
34$
657

59.1

540
9.SOE-01

530

1.20

3.10

32.2
12.2
47.5
792

1.70E-O1

235

4906-01

1.70

1.90
17.9

MlnHVMi
QuaMer

J

J

J
J

J

J

J

J

J

(1)
Mattnum
ConcGntrfltfofl

4.900

£260
798

182

1*»

146

78.0

BOO

10.6

303

32.7

47S
1,080

8.OOE-01

160

320

530

1J90
43.0

Marinwin
Qucllfci

J

J
J

J

J

J

J

J

J

J

J

J

J
J

Unto

uafeg
upftg
uj/kg
ug.'Vg

uo«<0
US/kg

ugfliB

ugfttg

uĝ S

ugtifl
ugftg
ug/kg
ugVg

ug/kg

ug.1ig

Uftllfl

ug/kg

ug*g
ug.1cg

Lwaion
riMMmunt

Coimnlrtloii

RCSSOZ801
nCSSD2801
RCSSD2S01
RS-SO-701

RC3SD2701
RS-8D-601

RCSSQZTgi

RS-SD-701

RS-SD-701

RCSSD2701
RS-9IM01
RS-stxeai
R8-SO-SOI

RS-SD-701

RC 3O03/01

RC5SD3201

RCSS02501

RCSSQ2801
RS-SD-501

Detection
FriquKicy

17/17
17/17
13/17
17/17

17/17
4/17

IT/17

17/17

12/12

17/17
17/17
17/17
17/17

1/17

17/17

7/17

10/17

1/16
17/17

Range of
Ottacfcm

Unite

.
-

488-1.040
•

•
1.0IW7.6

.

-

-

-
-
-
-

0.070-0-J«

-

0.880-7 JO

1.30-2.80

0680-750
-

ConcemnBon
Undfor
Scoring

4,900
2,260
786
182

1.900

148

76.0

e.oo

1060

203
32.7
475
1.080

B.WE-01

ISO

3.20

5.90

1.90
43.0

m
Background

Value

1.92E+06-4.81E-HW
648,000-?.38E-t08
22.600-150.000
32^00-174.000

2O1.000.1.ie&KW

-

2.COO-8.200

470-2.400

3.400-7,100

11̂ 0046.200
7^00-24.300
14,COO-76.600
33,300-83,600

180-280
16.900-34.300

330-790

.

640-1.500
8.700-37.100

m
Screening

TotcllyVahw

-
-
-

700.000 (a)

i.ie*o7 N jo
14.000 <a|

20MO (J)

1.000 (a(

1.000 <3>

390.000 <D(
4.7E«06 N (C)

800.000 (a)
-

14.000 (a)

250.000 <»)

KM»0 (a

110.000 (a

2.000 («)
370.000 (a)

PotenDal
ARAFVTBC

VakM

-
-
-

6 BC*0« H
5.600.000

-
31000 N

31.000
430 C
400

leoooo N
too

78000 N*

78.000
390000 N*

-
3.1E-KM N

400,000
400,000

23000 N

23.000
1.6E-KK H

1,600.000
390000 N
390,000

390000 N

390.000

5500 N
550000 H
550.000

Potential
ARAWTBC

Source

-
-
•

RBC
USEPASSL

-
RBC

USEPASSL
ROC

U3EPA8SL
RBC

USEPA SSL
RBC

USEPA SSL
USEPASSL

.

R8C
NJ8CC

USEPASSL
RBC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL

RBC
USEPA SSL

R6C
RBC

USEPA S9L

OOPC
FtaB

NO
NO
NO

NO

NO
NO

NO

NO

HO

NO
NO
NO
NO

NO
NO
NO

NO

NO

NO
NO

<«)
Reftmetefcr

f*TirlairfcnM»l
V-CmBiTWleWM

Delation
or Selection

NUT
NUT
NUT
BKG

BKO
BSL

BKO

BKO

BKG

8KO
DKO
BKO
BKO

BKO

BKG
BKG

BKG

BSL

OKG
OKG00A

0001
CDo_x
U1

3 of 4



ZS
L0

69
W

8
§

3
2

3
3

3

if'III
11

fl
?

:

3
 2

 = i

S 
S

 
S

S
J> 

a 
s 

i 
y 

z
? i

 f 
j if ii

* 
a 

f 
I 

ff 
*

j
|
l
|
|
f
|

'I 
!l

i I

I I

1
 5

 5
O

 
Q

 u
» 

5 
Q

m 
*
 " ; i I

H
?1

f |
i

& 
i

i3 I t I I

I
3

3 I ri

if 
fil

I

s 
a 

, 8

o i. g



ill

s
ill

•
I

E
*

I|

t*:
o!

O
 

D
 

O•• 
p
,

85 
"" 

B

ss
ss 

is
tn 

co 
o> 

oo to

8
 i
 
5
 .
 S

K 
S

 £ 
c

§
1
M

 
K

 
M

l

as 
s

1
§

* .. * ^
—

—
 

li* 
-̂

It 
*
*

S
 

S
S

 
S

 S
 

S
 2 £ 

S
 

S
e
 s

*&§

a
s

s
&§

£ 
£

§ 
i | 

| S
 
i S

 S
 
§

 S
 8

 8
 
8

 S
 
§

 
§

 §
 
§
 §

I 
§

 §
 
§

| §
 §

 §
s
ii 

i
n

n
i
o

 
r>

§ §
 

|§
s
i 

II
o

n
 

n
 
n

s s 
s s 

s s §
IS

 
S

S
 

S
 

S
 

§ 
S

S

sS

8 
g

£ 
* 6
 

6
at 

<ac*1C

£(Aa

O
 

O
g

 
S

§
3

i
|

£
i

g
§

§
§

i
£

§
*

§
§

§
§

i
 
I
I
 I

* 
s

§ 
? 

£2

IIII
I

3
2

* 
2

**

848590153



TABtE 21.4
OCCURRENCE, DBTRI9UDON AND SELECTION OF CHEMKALS OF POTENTIAL CONCERN

Roaming Steal Company Suparfund SI*

CAS
Numtar

21»«t-e

63-70-3

20M44

8S-M-7

193-39-9

evoi-a
129404

3I9-644
68^8»0

67-74-9
67-74 •
60-57-1

72-S44

72-558

SO-294

72-204
7421-360
76^4 «

1031-074

Scenario Timclroine: CumjnW-utunj
Madhjrn: Crafts Creek Sadhnant
Exposure Medium Sediment
Eipotum Point: Sedkranl

Owifcal

Chrysam

Dfcenxo(a.n)aitlhnKana

FkiomntiaM

Fknrana

lndano|1.2.3-cd|pyrana

Phamntiiuii
Pyrena

afeha-BHC
««mw-BHC|Untf(ne>

abht-ChloidaM
gannvCNonJana

DMdrin

4,«'-000

4.4-.OOE

4.4--OOT

Endrtf)
EndrineWchy««

HaptecMtx

EndaauitantuM*

0)
MMnun
Caneantralon

M.O

NO

61.0

•1.0

120

47.0
78.0

NO
NO

2. tO
1/40
2.10

NO

4.70

130

NO
nn
1.10

NO

Mnlmum
OualMer

J

J

J

J

J
J

J
t
i

J

J

i
J

(1)
Maximum
Concentration

2.400

NO

2.300

270

420

1.800
3.100

NO
NO

2.10
1.40
2.40

NO

470

130

NO
17.0
120

NO

Uirtmum
QuaMar

J

J

J

J

J
J

J
J
J

J

J

)
J

Urit«

ug/xg

ug/kg

uo/kg

ugftg

up/kg

ugftg
ugftg

ug.*g
ugflig

ugAg
uo*fl
ug/kg

ugAg

ug,HB

uo/kg

ug*«
ugAfl
ugA«

uf,»g

Location
oCMBrinun

ConeH*»Hcr

RS-SD-16D

•

RS-SO-16O

RS^D-17

RS-SO-160

RS-SD160
RS-SO-180

-
•

RCSSD300I
RCSSD3501
RCDSD4001

•

RC3SCM001

RS-SD-18

RCSSD3001
RCOSD4001

-

DeleclKxi
Fnnuaney

en

(VV

9/9

319

7/9

fl/9
b,-9

0»
0,-9

1/9
1/»
2«

av

1/8

1/8

0/9
1/4
2/9

an

Rangaof
Oftetton
Ikrttt

-

3801.800

-

3801.900

3RD

.
•

3.50-200
3.50-200

B.40-2.000
3 JO-2,005
12.0-3M

12.0-390

890090

6.90-390

12.0090
12.0-160
3.50-200

12.0-390

ĉnoBiiTaillon

Died far
Scnanlnglt}

2,400

NO

1.300

270

420

1.800
3,100

ND
NO

2.10
1.40
2.40

ND

470

130

ND
17.0
120

NO

<2»
Background

Vahia

110-160

-

61.0200

.

89O

220-260
65.0-290

.
•

.
-
•

-

3.40-4.50

•

•
-
-

•

<3)
Screening

ToxkXyVMue

•.000 (a)

660 (a)

2JO£«06 (a)

2.30E*06 (a)

900 (a)

-
1.70E«06 (a)

(00 (b)
520 (a\

500" (b)
600" ,D,

42 (•)

3,000 M

2.0CO <3|

2.000 <•)

17.000 (»l
-

150 (a)

•

PotanllJl
ARMVTBC

Valim

8,000
66000 C
66.000
66 C
•o

3.10E«06 N
3.10E*08

3.10E»06 N
3.10E«08

660 C
000
-

2.30E«06 N

2JOE*oe
100 C
490 C

500
itao"c
1,600(8) C

40 C

40

23.000
2700 C

3,000
1909 C

2.000
1900 C

2.000
23000 N
.

no c
100
•

Polanltal
ARAFVTBC

Source

USEPA SSL
RBC

USEPA SSL
RBC

USEPA SSL
RBC

USEPA sai
RBC

USEPA SSl
RBC

USEPA SSL
.

RBC

USEPA SSL
USEPA SSL

RBC
USEPA SSL
USEPA SSL
USEPA SSl

RBC

USEPA SSL

USEPA SSL
RBC

USEPA SSL
RBC

USUPA SSL
RBC

USEPA SSL
RBC
.

RBC

USEPA 331

COPC

Flw

NO

NO

NO

NO

NO

VE3
NO

NO
NO

NO
NO
NO

NO

NO

NO

NO
YES
NO

NO

H)
RaDonalaror

ConhNrinant
0*ta6on

or Selection

BSL

IFD

BSL

BSL

BSL

FD
BSL

IFD
IFD

BSL
BSL
BSL

IFD

03L

GSL

IPD
FD
BSL

iro

00-
0̂0
Ol
(Oo
en
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TABLE 28.4
OCCURRCNCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Rortang Steal Con-«nny Suparfund Bill

CAS
Number

11097-69-1

7416-90-6
7440-70-2
7439-B9-6
7439-85-*
7440-09-7
7440-23-5
7440-39-3

7439-98-5
7440-38-0

7440-38.2

7440-41-7

7440-43-9

7440-47-3
7440-4S-4
7440-50-6
7439-OZ-1

7439V74

7440-02X)

77K-4B-2

7440-2Z-4

7440-284)
7440-62-2

Sct/urto T«rafr»rr»: CwraftMMiliM
MetHum CnMtiCrwk Sediment
E*(MSiir»Medkint Sediment
Exposure Pdrt: Sufcmm

Charted

Aradar-1254

Aiwnnun
Catdum

Iron
MagnetOum
Potassium
Sodium
Bariua

ManganeM
Artfmonr

Arsenic

BeryBum

CwMum

ChniMuni
Cobalt
Coppei
lw«

Mercury

Nickel

SeKrtun

Stow

ThaHium
Vanadium

<D
IMmm
Concanlraion

190

3.780
342

15.200
6B0
707
83.5
2B.6

40 «
NO

4.40

6.5CE-01

«.TO&01

10.«
3.TO
266
77.»

leo&ot

7.»

3.10E-OI

HD

370E-01
17.9

MMmm
OuaMar

N

J

J

J

J

J

J

(1)
Murfnun
ConcMilntlan

190

24.300
6.070
77,100
3.550
4.0M
213
173

•73
NO

M.7

3.30

3.70

84J
28.5
434
«44

4.30

45.8

3.80

NO

1.80
82.2

(4uknim
Qua**

H

J

J
J
J
J
J

J

J

J

J

J
J
J

J

J

J
J

Unto

ugAg

UftVg
ugA«
ugAtg
uglkg
«B*9
ug/kg
«9*«

UB*«
uo-kg

U8*g

ugfhg

ug»kg

ugfrg
uo/kg
uo/Vg
ugfkg

«0*S

utfVfl

og^

09*0

UJOIB
oir>o

Ionian
oTMDdriuni

Concenkiton

RCSS0360I

RCSSD4001
R3-SD-1«

(KSS0400I
RC3SD4001
RCSSD400I
RCOS0400I
RCSSD3M1

RC5SD3001
•

RCSSD4001

RCOSD4001

RCSS0350I

RC3SD400I
RCSS03S01
RCSSD350I
RSSO-16O

RS-BO-16D

RC3SO4001

RCDSD4C01

•

RCSSD3001
RCSSD4001

OdKllon
Fraqutiicy

I/O

ex
en
en
&•»
9/9
4A9
W9

&•>
0/9

ft-S

9/9

5/9

an
8/9
an
ere

4/9

0/9

an

era

29
an

R»g«o(
Detection
IMh

«a c-3.900

.

.

.

.

.
744-1.310

•

.
« 60-23.8

440-33.7

-

0.980-1.50

.

.

.
-

0 MO-0.430

-

•

1.70-3.10

0,280-4.50
-

tarmnlrMon
uioorw

Scnmln((9)

180

24.300
6,070
77,100
3.6SO
4,080
213
173

•73
NO

23.7

3.30

3.70

842
265
434
644

4.30

45.8

3.80

NO

1.60
822

(2)
Background

Value

17:0-32.0

3AXI-7.930
834-1.620

21.100-54,900
684-1.730
1,030-3.700
40.2-40.1
198-S2.7

923-250
•

10.MG2

OJ990-1.30

-

206-34.7
420-8.70
310-132
181-18.3

-

5.20-14.0

140-2.40

•

-
348-3B5

(3)
Screening

ToridtyVyw

490 (a)

7.80E«OT N (C)
.

2.30E<07 N (C)
.
.
.

7OO.OOO (R|

LieHIT '̂N (C)
14.000 (3)

20.000 (a)

1,000 (a)

1,000 (6)

390,000 (6)
4.70E<06 N |C)

600.000 (a)
•

14,000 (•)

250,000 (a)

83,000 (»

1 10.000 (a)

200 (a)
370.000 (8)

PbhnW
ARAtVTBC

VtJu»

320 C

1,000
.
.
.
.
.
.

BSOE*08 N

6.EOE*08
.

31000 N

31,000
430 C
400

180000 N

100
7».000"'N

78.000
390,000" N

.
3106406 N

400.000

400.000
23000 N

23,000
i.eoeiOB N

I.60E-KM
390000 N
390.000

390000 N

390.000
5500 N

653000 H

PoMnllal
ARAOTBC

SOUK*

RUC

USEPASSL
.
-
•
.
.
.

RBC
USEPASSl

.
RBC

USEPASSL
RBC

U3EPA8SL
RBC

USEPASSL
RBC

USEPASSL
U36PASSL

•
ROC

NJSCC

RBC
USEPASSL

RBC

USEPA SSL
R8C

USEPA SSL
RBC

USEPA SSL
RBC
RflC

COPC
Flan

NO

NO
NO
NO
NO
NO
NO
NO

NO
NO

NO

NO

NO

NO
NO
NO
NO

NO

NO

MO

NO

NO
NO

(«>
Rationale fw

Cont»>rtnonl
Deteton

ofSttocfon
BSL

NUT
NUT
NUT
NUT
NUT
NUT
BSL

BSL
IFD

BSL

BSL

BSL

BSL
BSL
ust
BSL

BSL

BSL

BKG

IFD

BSL
B3I.
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TABLE 26.5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

RoeMng Stml Company Svpertun4 Slle

CAS
Nunfcer

7429-90-S
7440-70-2

7439-89*
7439-95-4
7440-09-7
7440-23-5
7440-3*3
7439-68.8

7440-48-*

7440-50-8

7439-92-1
744042-0

T440-22-4

7440-26-0
7440-04-6

Scenario Timolratne: CunenVFuture
Mectum: Delaware River Surface Water
Exposure Urfunt Surface Water
EkpaturaPoM: Up Water

Chemical

Akimrnum
Cildum

km
MagMiImn
Paucdum

Sodium
Barium

Manganese
Cooei
Copper
Lad
MdtM

Slrar

Ven»dium
2lnc

(1)
MellfelUfll

Conoonkilion

34.0
7.910

236
2,430

1.090

4,650

24.0

40.1
3.00
240
120

370

470

2.30
15.3

Minimum
Qualifier

J

J
J

J

(1)
Maximum
Concentration

7M
13,«0

4.47D

(.140
3.2CO
13.100
38.4
242
4.30
740
11.4

9.40

4.70

3.60
28.6

Medium
Qualifier

J

J

J

J

J

Unlli

UO*

U0»

194
UB*
U0

«»l
11*1
«0*
u*1
ugfl
ugrl
«gn

UP/I

ugrl

UD/I

Location
ofMwknm

Concentration

RC3SW330I
RCSSW2201,
RCSSW2501.
RCSSW2G01
RCSSW270*

RC3SW3301
RCSSW330I
RC3SW330I
RCSSW3301

RCS3W3301
RCSSW3301
RS-SW-701
RCSSW3J01
RCSSW2001

RC3SW3201

RCSSW3M1

RCSSW2401

Datocflon
Frequency

18/19
1&1B

19/18
IMS
10/19
iano
tana
IB/19

3/18
16/19
17/18
2/1*

1/1 «

2/18
16/IS

R»io>of
DOMdion
Unite

.
-

.

.

.
-
.
.

1.00-4.00
320-5*0

2J
2.70-10.0

1.40-4X10

2.10-3.00

•

Concentration
Uvdbr

Scremlng (5)

768
' 13.800

4,470
6,140
3.260
13.100
38.4

242
4.30
7.40
11.4

9.40

4.70

3.50
28.5

(2)
BfttkQ round

VWue

274-1,990
12,390-13.600

442-2.020
3.BH-4.920
1.070-2.060
S.650-7.710
30.0O7J
fia -̂103

-
3.70-7jOO

1. DO-7 JO

•

-

3.104.60

29.1-33.1

CD
Smwnho

Tortdly Value

34,500 (C)
.

10,980 (C)

.

.

.

2,000 (§)
$.110 (C)
2.190 (C)
1.489 (C)
«.00 (•]
51S (•)

104 [•)

258 (C]
9.110 (b)

Potamhil
ARMVTBC

V«i»(6)

.
-

.
-
.
.

2555 N
-
.
.

15.00
730
607
193
ITS
-

10.050

Potamal
ARAR/TBC

Source

.

.

.

.
-
.

RBC
.
-
-

USEPA
RBC

DRBC
RBC

DRBC
.

RBC

core
Ftafl

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
YGS
NO

NO

NO
NO

<4>
Ratoratofor

CortKrtnmt
OaMiOft

c/S«l*ctlon
NUT
NUT

NUT
NUT
NUT
NUT
BSL
BSL
BSL
BSL

ASL.FO
BSL

OSL

DKQ
BKG

00J .̂
00entoo_*
01-J

(2) Background ValiM= Range prconctiitra«cnicM«lMl In tMawam River

(3| Screening TcmictyVMie* Value* used are, kiordir of precedence:
a) NeuJenwyDEP Surface Water QuiMyCitena
b) DROC Stream OtuMf ObjcclNe*
c) Rkk-BasedConccn»eUgnlbrre*UinlellBp«Mar

(4| Raeonald Codes Setedon Reason: Mrequtnl Detection but Associated HMorkaly (HIST)
Frequent Detection (FD|
Twfclly liKormtfon Available (TX)
Above Screening levels (ASL)

OeMon Reason: infrequent Deledkxi (IFDl
Background Levels (BKG)
No Toddty tnformttlon (NTX)
Essential Nutrient (NUT)
Below Screening Levels- Both RBCs and potent* ARArvTBC values are used (BSl)

(5) O«enlj«ltonUbedFor3a»«f*o = M»driMi>Or̂ ededConrenUBion

Sowces: MJOEP. 1997. Surtaea Water Ouelily Criiena Appfcable to New Jersey: Fre»rm«ter Human Heallh Crtlerte.
DRBC. 1997. SkeamOuafJy Objectives for Systematic Toxicants lor the Delaware River Estuary; Freshwater Objects** Mr f ten and Water tngeslion.
U8EPA: EPA Region HI. Ami 1998b. ERA Rtgfcn UlfiW(-aa»»dConeeitfMrans.
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Oalnfg«is: •• Not Applicable/Not Avatable
COPC - Chemca) of Potential Conom
ARAR/TDC ' AppllcaW* or Relevant and Apprepriala RequlremenVTo Be ConikJerad
J = Ertrrelod Value
C • C«rclno(j«o(c
N-Non-Cardnogenlc
MJDCP • New Jeney Department ol Environmental Planning
DRBC » Delaware Rtvor Basin Commie«
USEPA : Action Lew) lor Lead
RBC - Rbk baud Concenlration



TABU 29.6
OCCURRENCE. DISTRIBUTION AND SEUCTION OFCHglWCALS OF POTENTIAL CONCERN

Roetting SM Company Superfund Sto

CAS
Number

7429-90-5
7440-70-2
7440-09-7
7440-23-6
7439-8*6

74S8-9W

7440-3KI

7439.994

7440-38-2

7440^8-4

7440-90-8

7439-92-1
7440-22-4

7440-B2-Z

744048-6

Scenario Tlmtfrarne: Current/Future
Medium! Craft* Creek Surface Water
EupMure UerJunt Surface Waler
EKposue POM: Suruoe wau>

Clniriefl

Aliim-num
CaWum
Poumwm
Sodium
km
Migmluni
Barium
MtnginM*
Ananfc

Cater*
Capper
Lead
Sluer

Venetfun

Zinc

(t)
Mnlmum
Concentration

64.0

8.680

1.650

8.090

444

3,350
27.4
63.1
1.80

1.80
3.70
1.20
3.90

4.40

18.6

Unlmum
QuaHfler

J

(D

CofmntraMon

1,650
10.100

4,200

18.100
B.580

•.110
59.8
472
1.80

2.10
34.»
21.3
3.90

4,40

111

Miunun
CtuaHer

J

J

Until

UB«
ug*
uu«
mX
U9«
ugl
u*
"Ofl
ug«

ug4
U04
ug*

u»l

u»4
U04

Loealon
ofMaunvn

Concentration

RCSSwasoi
RS-SW-17

S-SV/-1*
RS-SW-18

S-SW-19
SSW-18
S-SW-19
R»SW-18
8-SW-1B

RCS6W3S01
RS-SW-17
3-3W-1B

RC03W400I

RCDSSW3501
RS-SW-17

Deiection
Frequenqf

us
eia
sis
919
sa
w
va
W9

1/B

3»

W

«/9

1»

2/9

as

Rangaol
Q election

UrrtU

-

.

-

-

-

-
.

-

1JM.1

3-8.0
M.O

-
34U>

2-6.0

•

ôncenlraMon
Uudtor

Saeenlng (6)

1.€50
'• 18.100

4,200
18.100
8,680

9.110

S9Jt
472

1.00

2.10
343
21.3
5.80

4.40

lit

m
BadcgroumJ

Value

3,240-3.940

8.550-9.390

6.000-8.720
4.770-5.490
18,400-18,700

3.7KM.170
377086

141-225
4.10-7.10

3.70-4.80
4.20-4 .20
8.2041. 10

-

12.9-14.1

258-27.8

m
ScfwNno

Toxicily Value

38.SOO (c)
-
.
-

10̂ 50 (c)
-

2.000 |a)
S110« W

0.017 M

2.180 (c)
1,460 <c)

5.00 (a)
518 (e)

258 <c)
9.110 (b)

PWenlM
ARAfVTBC

Vahre(B)

-
-
-
-
-
-

2655 N
•

0.04ft

9.19
-
-

16.00
183
907
.

10.950

Potenlal
ARAR/TBC

Source

-
-
•
-
-
-

RRC
•

RBC
DRBC
.
-

USEPA

RBC

onec
.

RBC

OOPC

Fbg

NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
VES
NO

NO
NO

(«>
Ralonatolor

Centorrinar*
Deletion

or Selection
NUT
NUT
NUT
NUT
NUT
NUT
831
BSL
BKG

BKO
BSL

A8L.FO
BSL

BKG
BSL

00
4X
00
Ol
CDo
enoo

(1) UrimunVinaiiirwrn detected concentration.
(2) N7A • Reler to lupporlng Information for background discussion.

Background values derived Iran slaltVcat anaiyefe. Fdow Regional guidance end provide Suppcrlng Monnallon.
(3) Screening Toxtclty Value = Values used ere. n order <* precedence:

a) New JefteyOEP Surface Waler QueMr SMndaids (Human Heaih)
b) ORBC SW»m dually Objectivee
e) RISK- Bas»dConc«niiBtion»orretK)»fllial lap wief

(4) Rationale Codee Seladkm ReaMn: Infrequent Oelectton but Anodeled HWorta*y (HIST)
Frequent Detection (FD)
Toitoly Motmtian AvelaMe (TX)
Above Scneenlna Levels (ABL)

Deletion Reaaan: Wn-quent Deleclion (IFC)
Bic*flround Levgls (BKQ)
Ma Tadcilv tnfarrreHon (NTX)
CfsenW NuMert <NUT)
Belcw Saeenlng le«el«- Boh RBCs and potonKal ARAFVTBC values are used [BSD

ConctnhBikn U»»d For Screening «Mai*™n Detected Concontnlion

• * Not Applicable/Not Avtlleble
COPC - Chemlcel o» Potenlal Concern
ARAR/TBC « AppkcaMe or Retovant and Appropriate Requirement/To Be ConeUared
J-Estimated value
C H Carcinogenic
N-Non-Carclnffjanlc
NJDEP - New J«nsey Oeparvnenl o( Emlronrnenbl Plannlno Surface Waler Quality Criteria
ODBC • Delaware RKw Daaki CwtmHtee
USEPA » Adon Uvri tor Lead
RBC - Rilk tiaed Cmcentrilen

(6)
(8)
(7) Str etnlngToiJclty Value (RBC)l»(crlheToodtoim of rtnojjn*.*.
Sovrcar NJOCP, 199T. Bun̂ ca WalKQuelitvCrl>rtaAflp«c»bl«iontow Jersey :F««hi»ai»fHunwnH*allfiCrleria.

DRBC, 1897. stream Que«v Objacllvei to Syitemallc ToDdcanb tor lie Delaware River Esluery Fresrmaler Okjeefive* for Fish end Wafer Ingnton.
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Tabte 28.9
OCCURRENCE. DISTRIBUTION AND SELECTION Of CHEMICALS OF POTENTIAL CONCERN

Roabllng Steal Company 6up«ffijnd SKe

CAS

NuHbor

(744-1
7W4-3
78-03-3
Tg-01-oi
W8-06-2
108-44.5
117-81-7
8WO-7
(4-ae.z
60-3J-8

83-KB
120.12-7

13244-1
206-444)
80-T3-7
01-ZO-3
01-07-6

8»ai-8
12B40-0

72-64-8

60-Z»3

1024-«7-3
7420-gO-l

744O-7O2

7430-6*6

743MS-4

7440-00-7
744IK234
7440404
743*08-5

Sogmrio Tkneftonw: Future
fefum: amndKiter
ExpaemMeftni: Gravidnitr
:x|»umPcM TapWUIer

Chemtal

Acetone
1 , 1 -QfcfttOfWy Im ifl

Metql ethyl Intone
TitoNonjelntn*

Ptx-nol
4-Memrtihenol

tk[Z-E*rln»i<><k>Mi»l>le
ButytMiiylpMaM*

Dto vijrfpi tfw Mv
BgnnOlmnn*
AtonefMhune

Anthracene
DbtnMfuran
Flranmim

Fuortn*
NejMialene

ItMNMnffUBna
Pjrene

4j4'4300

4.4'.OOT

HiplKNcr<|W)*to
Aluminum
CalcUn

Iron
mgnoKim
ManonoM
Potiirium
Sadum
AimnM

0)
Ujilmum
Codovntntfon

(LOO

100
4.00

3.00
o.«o
0.70

1.00
0.10
0.10
0.10
0.60
O.M

0.30

0.40

1.00
060
0.60
070
0.20

0.01
0.01

0.01
27.90
7.000
4120

2.740
087
13.00
13.00
2.30

Unlmum
Quita

J

J
J
J
J
i
)
1
t
t
i
)
i
1
t
1
1
i

JN
J

•

<D
MtVomuni
COllCtt IP'S BOO

6.00
3.00
6.00
300
8.00
070

too
0.30
O.M
010
080
0.30
0.30
060

100

060
080
200
060

0.008

0005

0000
14,400

384.000

330J300
04.000

lt.300

32.000

1MJOOO
as

MjDvnwn
CkuMer

J

1
1
i
i
1
i
J
J
J
J
J
J
J
J
J
J
1
JN
J

J

J

Unfti

ug.1
pgl
M»1
Mfl
uai
p&l

MO'

wi
p»1
pon
wi
wn
Wi
uyi
wd
pgn
wi
MO.I
MB«

MB"

P»I
MO"
vgfl
P91
I'D"
vV>
M»1

M»1

M»1
Hfr'

locaton
ofMaxtauni

Cmcentrwicn

nCDMW2630t
RCSMV32D102
RCDMWM301
RCSMW01HI

R5MW3I
RSMW40

RC3TAVI4O102
RS»*V40

RSMW31
RSMW4Z
RSMW37
RSMV37

RSt*V3r

R8IAV37
RSUkvar
RStfcva?
n^ULVtTItownVJ/

RSIAV37

RSMV37
RSUW41
R3MVM1
R3Wf/33

RCSUW14S1W
nCOW/140101

RCSUW240101
RCSMW1010I

RCSUW20101

RCSUn/14D10<

RCSUW17O101
RCSMWI7D102

CMKlkvi
FraqMency

1/17
1/36
1/3fl
1/3«
4/30
Ifll
1/31
JT31

7/31

101
1/31
1/31

1/31

2/31
1/31
201
2/31
501
3-31
1O1
101

1O1
22/54

68*7
370t
42/57

«im;
36n>7

S4/S7
11(67

Rang* of
Dctedkm

Llmd

loncententai
Used (of

Gorcmlng

8.00
3.00
6.00
3.00
8.00
0.70

1.00

0.30

0.80

0.10

0.80
0.30

0.30

0.60

1.00

0.80
0.80

2.00
0.80
0008
0008
0000
14,400

384.000
330.000
P4.000
18.300
32,000
168,000

05

(2)
BactQraund

Value

N/A
HW
KM

NM
HTA
NM

MM

WA

KM

tm
KM
HM
hVA
MM
NM

UAAww
WA
M>A
WA
WA
NIA
WA
WA
KM
H/A
MM
KM
MM
MM

Scnaning
Twldty Value

TOO p)
70 (3)
300 (3)
1.0 p)

4000 (3)
WO (4)
30 |3)

100 (J)

6000 <3)

5 (4)
400 (3)
2000 (3}
100 (4)
300 (3)
300 (3)
WO (4)
100 14)IW f̂ J

100 (4)

200 t3)

01 (3)
01 (3)
02 (3)
200 (3)
.

300 (3)
-

80 (3)
-

60.000 (3)
8 (3)

PDtonM

ARAR/TBC

Vttm

l.BSO N
7BO N

1̂ 0* N

1.65 C
21.900 N

183 N
4.8 C

7,300 N

2^000 N

0.0002 C
1200 N

12.000 H

16O N

1.600 N

1*» N

\0X> N

1.600 N

1.100 N
028 C
0.20 C

00012 C

37,000 N
-

njooo N

840 H

-

0.046 C

Potenea

ARARnSC

SlMIICa

ROC

RBC

RBC

RBC
RBC
RBC

RBC

RBC

RBC

RBC

RBC
RBC
RBC
RBC
BBC
KBC
QMSKK«

nac
RBC
RBC

RBC

RBC

RBC

RBC
.

ROC

COPC
n»g

NO

NO
MO

YES
MO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
MO
NO
NO
NO
NO
NO

NO
NO

NO
YES
NO

NO
YES

«)
IMon(lc (cr

ConlB'rfninl
DeMon

orSctedton
BSL
BSt
BSL

ASL.FO
IRD
IRO

IRO

IKD

IRD

IRO

ino
IRD

IRD

IRD

IRO

ino
IRO

IRO
ItSD

ino
IRO

IRD

NUT

NUT

NUT

NUT

ASI.. TO
NUT

NUT
ASU. FO

00-
0̂0en<oo
o>
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Table 28.9
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Roattino Sled Company Superftmd Site

CAS
Nunte

7440-M4
7440-41-7
7440~43«

7440-47-3

7440-48-4

7440-50-8
74J9-W-1

7436-074
7440424)

77B2-4B4

7440-22-4

7440424

7440-W4

>flenertp T1mofi3nw Future

t̂ poBurv Medium' GrounQMilef
E^unnPvtat TapWMr

Chemfcil

Barium
Bcn*um
CtHMim
Chimum

Cuban
Copper
Lead

Mocutr
HUM

Sdcnuni
Sim

vannoun
Zhc

(1)
Mnifum
CcnoenlnMDn

J.50
0.14
023
OM
1.80
180

o.eo
0.32
«JO
230
180

170
«00

Uft'inum
OuaMer

J

ID
Maximum
Conceniftecfl

600.00

22

120
54.0
11.0
380
88.8

OM
11.0
•,40
2,90

77.0
20.700

Kteknum
OuMller

J

J

Uftle

W>1
MOD
pgil
POD
Wl
l>0>1
W
Mffl
MB*
M»1
MO'1
V»1
Hi

location
ofMaxtnm

Conc«n«ltan

RCSMW14O101

RCSNTM24D101
RC3MW10O101
RCSIWM24D101
RCSMW240101

RCSMW42
RCS-MW42

RC3WW32D101

RCSW.VJ40101

RCOMW1T101
RCSMW32IOI02

RCSMW3490I
RCSMW32D101

Oatscdon
Frequency

22ra»
4/67

e/67
1SK6

13/5J

16JS7
21/47

2/40

11/64

&S7

3/56

Ol!67
2SISI

Range rf
DekKiton

Lbnli

CociconkBlInn
UMdkr
9cnM«lng

600
22

1.20

64.0

61B

3BuO

OM

04M

•1.0

fl«0

2.00

rra
20.700

(2)
BMkpraund

VakiB

N/A
NM
NM
NM
NM
H'A
KM
K'A

NM

HM

NM
• N/A

N/A

Screeoms
ToridlyVelM

2000 (3)
20 pj
4 (3]

100 P)
-

1.000 O)
» (3)
2 P)
100 (3)
CO P)
.

-
5.000 (3)

Potent*
ARAfVTBC

VWUB

2.800 N
001B C

18 N

1W N"1

2JOO N

1JOO N

1S (5)
11 N

730 N
1BO N
180 N
200 N

11.000 N

rmen»n
ARARTTBC

Stum

RBC
RBC
RBC
HBC

RBC

RBC
ROC

RBC
RBC
RBC
RBC
RBC
RBC

COPC
FUg

NO
YES
NO
NO
NO
NO
VE3
NO
NO
NO
NO

YES

YES

(4)
RafoWefef

Canfemlnanl
Ort*on

wSetadlon

BSL
A61.FD

BSL
BSL

BSL
B3L

A3i.ro
BSL.IFO
ASL.FO

BSL
BSL

fSL.ro
Asi.ro

(t)
(2]

(4]
(6)

MMnurn'maitmmdilgcledcanomlrelan. Oonntione:

Table 1 SpedfcGreuM Water QuiMyOfarii
T»DW2 Heft* Generic GmmtHViftr i
RaUnaUCndn 8HH*n Rant

Oslefcn Renat

COPC • awne* ol potonial Oonotm
ARMVIBC » AoitaAfe cr Rdr/MO «nd ApprepfUW Ra«ilrMMnirT» B« ConOdwmt
JN •

Inkwsuini Odcdlon but Ant>cM«d HMoifciiy ffHIST)
Fnquam Ottodlon (FD)
Toxfcity Womalon An liMi (TX)
AMK* ScTMnng Kwft (ASL)

C'Cnlwgmle
N < Mon-Cardnoss/Mc
KJ KKX • Ntw JwMy Utodmum Conumlntni Uvtft
RBC • R«gton III Risk-Based Conantollofl tar T.pwXw

IS)
(7)
Son* ComnnUon Uttd for ScnoUng > Mairtwrn QxiMmnMan.

Nto» J«n*y Sate OrinWng Wtler Act Mndnun Contamtanl Leretj. HJAC 7:10-18.
New Jerwy Ooundmtar (Mily Ciftdi. HJAC 7:»-«.»

No Toddy InhmiwaDn (NDQ
ElMDWNuHnllNUT)
Betow Saeertng Level*- Bod RBCi end potenW ARAfVTBC Mkni «ra ui«d |BSL)

00
•th
00
Oltoo_A
onro
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Table 28.11

Occurrence, Distribution, and Selection of Chemicals of Concern (COC)
in the Delaware River

Exposure Medium: Sediment
Chemical of

Potential
Concern

2-Methylnapthalene
Acenapthene

Acenapthylene

Anthracene

Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perytene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene
lndeno(1 ,2,3-cd)pyrene

Phenanthrene
Pyrene

Arsenic

Chromium

Copper

Iron

Lead

Manganese
Zinc

Minimum
Cone.'
(ppm)

0.042

0.045

0.045

0.051

0.200

0.230

0.450

0.080

0.039

0.065

0.073

0.072

0.048

0.074

0.072

0.100

5.3

32.2

47.5

31,200

79.2

540

378

Maximum
Cone.1
(ppm)
0.071

0.045

0.190

0.340

0.850

0.940

1.0

0.550

1.0

1.0

0.230

1.6

0.110

0.560

0.830

1.5

76

203

475

301,000

1,060

1,900

7,720

Background
Cone. 2
(ppm)

-

-
-

-

0.035-0.570

0.040-0.620

0.300-0.630

0.023-0.350

0.230-0.660

0.042-0.680

-

0.067-1.1

0.420-0.940

0.024-0.350

0.027-0.450

0.050-1.0

2,000-8,200

11,400-46,200

14,900-76,600

1,580,000-3,440,000

33,300-83,600

201,000-1,190,000

182,000-903,000

Screening
Toxicity Value

(ppm)

0.070

0.016

-

0.085

0.261

0.370

-

0.170

0.240

0.340

0.060

0.600

0.019

0.200

0.240

0.490

6

26

16

20,000

31

460

120

Screening
Toxicity Value

Source1

U.S., ER-L

U.S., ER-L

-

U.S., ER-L

U.S., ER-L

ONT, LEL

-

ONT., LEL

ONT., LEL

ONT, LEL

ONT., LEL

U.S., ER-L

U.S., ER-L

ONT., LEL

U.S., ER-L

ONT., LEL

ONT.. LEL

ONT., LEL

ONT., LEL

ONT.. LEL

ONT., LEL

ONT., LEL

ONT., LEL

COC
Flag

(Y or N)

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Key
Cone. = Concentration
- = Not Available/Not Applicable

Notes
1 Minimum/ maximum detected concentration above the sample quantitation limit (SQL).
2 Background Value=Range of background concentrations detected in Delaware River background sediment sampling events in 1989

and 1996.
3 Ont LEL = Ontario Lowest Effects Level: Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.

Persaud, R. Jaagumagi, and A. Hayton. Ontario Ministry of the Environment, Ontario, August 1993.
U.S., ER-L * The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program.

NOAA Technical Memorandum NOS DMA 52. E.R. Long and L.G. Morgan, 1990.

848590164



Table 28.11

Occurrence, Distribution, and Selection of Chemicals of Concern (COC)
in Crafts Creek

Exposure Medium: Sediment
Chemical of

Potential
Concern

2-Methylnapthalene

Acenapthene

Acenapthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

lndeno(1 ,2,3-cd)pyrene

Phenanthrene

Pyrene

Arsenic

Chromium

Copper

Iron

Lead

Manganese

Zinc

Minimum
Cone.1
(ppm)

0.040

0.038

ND

0.120

0.200

0.220

0.050

0.170

0.041

-• 0.048

ND

0.081

0.081

0.120

0.047

0.079

4.4

19.6

26.8

15,200

77.6

40.9

86.3

Maximum
Cone.1
(ppm)

2.6

0.290

ND

0.190

1.9

0.920

1.9

0.590

1.5

2.4

ND

2.3

0.270

0.420

1.8

3.1

23.7

64.2

434

77,100

644

873

1,050

Background
Cone.2
(ppm)

-

-

-

-

-

0.079-0.150

0.056-0.220

.090

0.053-0.210

0.110-0.160

-

0.061-0.290

-

.089

0.220-0.260

0.065-0.290

10.1-15.2

20.5-34.7

3.1-13.2

21,100-54,900

15.1-18.3

92.5-259

61.9-80.6

Screening
Toxicity Value

(ppm)

0.070

0.016

-

0.085

0.261

0.370

-

0.170

0.240

0.340

0.060

0.600

0.019

0.200

0.240

0.490

6

26

16

20,000

31

460

120

Screening
Toxicity Value

Source 3

U.S., ER-L

U.S., ER-L

-

U.S., ER-L

U.S., ER-L

ONT., LEL

-

ONT., LEL

ONT., LEL

ONT., LEL

ONT., LEL

U.S., ER-L

U.S., ER-L

ONT., LEL

U.S., ER-L

ONT.. LEL

ONT., LEL

ONT. LEL

ONT., LEL

ONT., LEL

ONT., LEL

ONT., LEL

ONT.. LEL

COC
Flag

(YorN)

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Key
Cone. = Concentration
- - Not Available/Not Applicable

Notes
1 Minimum/ maximum detected concentration above the sample quantftation limit (SQL).
2 Background Value=Range of background concentrations detected in Delaware River background sediment sampling events in 1989

and 1996.
3 Ont LEL = Ontario Lowest Effects Level: Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.

D. Persaud, R. Jaagumagi, and A. Hayton. Ontario Ministry of the Environment, Ontario, August 1993.
U.S., ER-L = The Potential for B ological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program.

NOAA Technical Memorandum NOS OMA 52. E.R. Long and L.G. Morgan, 1990.
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TABLE 29
Page 1 of 6

SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Current

Future

Medium

Surface Soil

Surface Soil

Exposure
Medium

Surface Soil

Air Particulates

Surface Soil

Exposure
Point

Surface Soil

Downwind Air
Particulates

Surface Soil

Receptor
Population

Trespasser

Downwind
Resident

Resident

Receptor
Age

Child

Adult

Child

Adult

Child

Exposure
Route

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

On-Site/
Off-Site

On-Site

On-Site

On-Site

Off-Site

Off-Site

Off-Site

Off-Site

Off-Site

Off-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

Quant

Quant

Quant

None

None

Quant

None

None

Quant

Quant

Quant

None

Quant

Quant

None

Rationale for Selection or Exclusion
of Exposure Pathway

t is assumed that child trespassers may ingest surface soil while on-
site.
t is assumed that child trespassers may have dermal contact with
surface soil while on-site.
t is assumed that child trespassers may inhale surface soil while on-
site.
t is assumed that downwind residents will not have on-site contact
with surface soil.

It is assumed that downwind residents will not have on-site contact
with surface soil.
Residents currently live downwind of the site and therefore may be
exposed to participate surface soil matter originating from the site.

t is assumed that downwind residents will not have on-site contact
with surface soil.
It is assumed that downwind residents will not have on-site contact
with surface soil.
Residents currently live downwind of the site and therefore may be
exposed to participate surface soil matter originating from the site.

It is assumed that the potential exists for future residential
development of the site.
It is assumed that the potential exists for future residential
development of the site.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the surface soil inhalation exposure pathway.
It is assumed that the potential exists for future residential
development of the site.
It is assumed that the potential exists for future residential
development of the site.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the surface soil inhalation exposure pathway.00
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TABLE 29
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SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Medium

Subsurface
Soil

Exposure
Medium

Subsurface
Soil

Exposure
Point

Subsurface
Soil

Receptor
Population

Site Worker

Con-
struction
Worker

Resident

Site Worker

Receptor
Age

Adult

Adult

Adult

Child

Adult

Exposure
Route

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

On-Site/
Off-Site

On-Site

On-Site

Oh-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

Quant

Quant

None

Quant

Quant

Quant

Quant

Quant

None

Quant

Quant

None

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

It is assumed that the potential exists for future commercial/industrial
development of the site.
It is assumed that the potential exists for future commercial/industrial
development of the site.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the surface soil inhalation exposure pathway.
It is assumed that the potential exists for future commercial/industrial
development of the site.

It is assumed that the potential exists for future commercial/industrial
development of the site.
It is assumed that the potential exists for future commercial/industrial
development of the site.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the subsurface soil inhalation exposure pathway.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the subsurface soil inhalation exposure pathway.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
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TABLE 29
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SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Medium

Groundwater

Exposure
Medium

Groundwater

Air

Exposure
Point

Tap Water

Water Vapors
at Shower-

head

Receptor
Population

Con-
struction
Worker

Resident

Site Worker

Resident

Site Worker

Receptor
Age

Adult

Adult

Child

Adult

Adult

Child

Adult

Exposure
Route

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Ingesbon

Dermal

Ingestion

Dermal

Inhalation

Inhalation

Inhalation

On-Site/
Off-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

Quant

None

Quant

Quant

Quant

Quant

Quant

Quant

Quant

Quant

None

Quant

Quant

None

Rationale for Selection or Exclusion
of Exposure Pathway

It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that anticipated landscaping, paving, etc. will eliminate
the subsurface soil inhalation exposure pathway.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that the potential residential, commercial, and/or
industrial development of the site may expose previously unexposed
subsurface soils.
It is assumed that exposure to subsurface soil may occur during
potential construction activities.
It is assumed that groundwater serves as a source for the residential
water supply.
It is assumed that groundwater serves as a source for the residential
water supply.
It is assumed that groundwater serves as a source for the residential
water supply.
It is assumed that groundwater serves as a source for the residential
water supply.
It is assumed that groundwater serves as a source for the on-site
water supply.
It is assumed that site workers will have negligible dermal contact with
groundwater.
It is assumed that groundwater serves as a source for the residential
water supply.

It is assumed that.groundwater serves as a source for the residential
water supply.
It is assumed that site workers will not be showering at the site.
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TABLE 29
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SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Current- and
Future-Use

Medium

Delaware
River

Sediment

Crafts Creek
Sediment

Exposure
Medium

Sediment

;,

Sediment

Exposure
Point

Sediment

Sediment

Receptor
Population

Resident

Resident

Receptor
Age

Adult

Child

Adult

Child

Exposure
Route

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

Dermal

Inhalation

Ingestion

On-Site/
Off-Site

On-Site

Op-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

Quant

Quant

None

Quant

Quant

None

Quant

Quant

None

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the river.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore.
current and future residents may be exposed to sediment while
recreating in the river.
Due to the nature of the sediment, the exposure pathway cannot be
completed.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the river.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the river.
Due to the nature of the sediment, the exposure pathway cannot be
completed.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the creek.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the creek.
Due to the nature of the sediment, the exposure pathway cannot be
completed.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the creek.
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TABLE 29
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SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Medium

Delaware
River Surface

Water

Crafts Creek
Surface Water

Exposure
Medium

Surface Water

Air

Surface Water

Exposure
Point

Tap Water

Water Vapors
at Shower-

head

Surface Water

Receptor
Population

Residents

Residents

Residents

Receptor
Age

Adult

Child

Adult

Child

Adult

Child

Exposure
Route

Dermal

Inhalation

Ingestion

Dermal

Ingestion

Dermal

Inhalation

Inhalation

Ingestion

Dermal

Ingestion

Dermal

On-Site/
Off-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

Quant

None

Quant

Quant

Quant

Quant

Quant

Quant

Quant

Quant

Quant

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site. Therefore,
current and future residents may be exposed to sediment while
recreating in the creek.
Due to the nature of the creek, the exposure pathway cannot be
completed.
It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.

It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.
It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.
It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.
It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.

It is assumed that the Delaware River serves as a source of water for
the surrounding residential areas.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site, so current and
future residents may be exposed to surface water while recreating in
the creek.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site, so current and
future residents may be exposed to surface water while recreating in
the creek.
Residents currently live in the vicinity of the site and the potential
exists for future residential development of the site, so current and
future residents may be exposed to surface water while recreating in
the creek.
Residents currently live in the vicinity ol the site and the potential
exists for future residential development of the site, so current and
future residents may be exposed to surface water while recreating in
the creek.
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TABLE 29
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SELECTION OF EXPOSURE PATHWAYS
Roebling Steel Company Superfund Site

Scenario
Timeframe

Medium

Crafts Creek
Surface Water

Exposure
Medium

Air

Fish Tissue

Exposure
Point

Water Vapors
at Shower-

head

Fish from
Crafts Creek

Receptor
Population

Residents

Residents

Receptor
Age

Adult

Child

Adult

Child

Exposure
Route

Inhalation

Inhalation

Fish
Ingestion

Fish
Ingestion

On-Site/
Off-Site

On-Site

On-Site

On-Site

On-Site

Type of
Analysis

None

None

Quant

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

The creek is not a potable source of water, so it is assumed that the
pathway cannot be completed.

The creek is not a potable source of water, so it is assumed that the
pathway cannot be completed.
It is assumed that there are contaminants in the fish.

It is assumed that there are contaminants in the fish.

004*.
0001
COo



Table 29.1

Ecological Exposure Pathways of Concern

Exposure
Medium

Delaware
River -

Sediment

Crafts
Creek -

Sediment

Sensitive
Environment

Flag
(Y or N)

N

N

N

N

N

N

Receptor

Benthic
organisms

Fish

Piscivorous
Wildlife
„'

Benthic
organisms

Fish

Piscivorous
Wildlife

Endangered/
Threatened
Species Flag

(Y or N)

N

Y

Y

N

Y

Y

Exposure
Routes

Ingestion, respiration,
and direct contact
with chemicals in
sediments

Ingestion, respiration,
and direct contact
with chemicals in
sediments

Ingestion of chemicals
in sediments and fish

Ingestion, respiration,
and direct contact
with chemicals in
sediments

Ingestion, respiration,
and direct contact
with chemicals in
sediments

Ingestion of
chemicals in
sediments and fish

Assessment
Endpoints

Benthic invertebrate
community species
diversity and
abundance

Maintenance of an
abundant and
productive
fish population

Protection of avian
fauna exposed to
contaminants in
impacted media

Benthic invertebrate
community species
diversity and
abundance

Maintenance of an
abundant and
productive
fish population

Protection of avian
fauna exposed to
contaminants in
impacted media

Measurement
Endpoints

- Toxicity of
sediments to
Hyallela and
Chironomus
- Benthic species
diversity

Comparison of body
burden levels of
contaminants to
adverse effects
thresholds

Comparison of
estimated exposure
dosages of
contaminants to
NOAELS and LOAELS

- Toxicity of
sediments to
Hyallela and
Chironomus
- Benthic species
diversity

Comparison of body
burden levels of
contaminants to
adverse effects
thresholds

Comparison of
estimated exposure
dosages of
contaminants to
NOAELS and LOAELS
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TABLE 30.1
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebNng Sleel Company Supertax! Ste

Scenario Tknetome: Currant
Medium: Surface Sol
Exposure Ma Aim: Surface Sol
Exposure Point Surface Sot
Receptor Population: Trespasser
Receptor Age: Child______

Exposure Route

Ingestton

Dermal

Parameter
Coda

SC

SI
BtoavaH.

BW
EF

70 years
Yra. Exp.

SC

SA
BW

70 years
Bkjaval.
# Events
Yn.Exp.

AdhF

Parameter Definllon

>ol Ccmceirijwlufl

Sol tngesUon Rate
Slosvalbtilflty Fsctof

Body Weight
Number of Exposure Event* Per Year
Average AduKLfletlme
Number of Yean Exposed to the
Contamnant
Sol Concentration

Skin Surface ATM
Body Weight

Average AdutLJfeome
BloavolabMy Factor
Number of Exposure Everts Per Year
Number of Yean Exposed to the
Contaminant

Sol to (Mn adherence factor

Units

mo/kg

•«(«M4Ump/oay

*9
days par year

yean
yean per Hfethie

mg/kg

cm'
kg

years
percent

days per yoar
years per lifetime

mg/cm*- event

RME
Value

See Table 3.1

100
1.0

61.2
110
70

7

See Table 3.1

4,000
61.2

70
Chemical Specific

110
7

0.2

RME
Rationale/
Reference

<3)
(3)

(3)
(3)
(3)
(3)

(3)
<3)

(3)
(3)
(3)
(3)

(3)

CT
Value

See Table 3.1

100
0.!

61.2
110
70'
7

See Table 3.1

4.000
61.2

70
Chemical SpecKc

110
7

0.2

CT
Rationale^
Reference

(3)
(3)

<3)
(3)
(3)
(3)

(3)
<3|

(3)
(3)
<3)
(3)

(3)

Intake EquatkxV
Model Name

Ctvonlc Daly Intake (GDI) (mg/kg-day)
Carcinogenic) » SC x Six
BktavaiUBW) x (EF/366days) x (Yn.
Exp /TO years) x lo'kg/rng

COI (mg/kg-day) (Non-Carcinogenic) = SC
x SI x (BtoavaK./BW) x (EF/365 days) x 10
•kg/mg

COI (mg/kg-day) (Carcinogenic) - SC x SA
x (BkKhoJ /BW) x AdhF x (* Events/365
days) x (Yrs. Exp./70 years) x 10-6kg/mg

CCM (mg/kg-day) (Non-Carcinogenic) * SC x
SA x (Bioaval /BW) x AhdFx (# Eventt/365
days) x 10-6kg/mg
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TABLE 30.1
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoeMng Suet Company Supartund Sfts

Timetranw: Current
Surface Sol
Medium: Surface Sol
Point Surface Sol
PoputeUon: Trespasser
Ape: ChM______

Exposure RoMe

Inhalation

Parameter
Code

SC

SSF
IR

BW
70 yean

Hours/Day

Bloaval.
EF

Yrs.Exp.

Parameter DefMUon

Sol Concentration

Suspended Sol Factor
Inhalation Rate

Body Weight
Average AduKLKsrkne
Number ol Hours Exposed to the
Contaminant Per Day
BtoavalabHty Factor
Number ol Exposure Events Per Year
Number of Year* Exposed to the
Contaminant

Units

mgftto

kg/rn'
m'/bour

kg
years

hours/day

days per year
years per ftetsne

RME
Value

See Table 3.1

1.44x10*
0.9

81.2
TO
24

1.0
110
7

RME
Rations)*/
Reference

(3)

(3)
<3>
(3)

(3)
(3)
(3)

CT
Value

See Table 3.1

1.44x10"*
0.8

81.2
TO
12.

0.2501

110
7

CT
Rationale/
Reference

(3)

(3)
(3)
(3)

(3)
(3)
(3)

Intake Equations
Model Name

COI (mg/kg-day) (Carcinogenic) • SC x
SSF x IR x (BtoavaH/BW) x (EF/369 days) x
lO^kg/rng x (Yrs. Btp.ftO Years)

GDI (mg/kg-day) (Non-Circlnogenlc) •= SC

Eventtfl6B days) x KT'kg/mg

(1) The SSF was calculated from hkjh-vokime sample data obtained at the site.
(2) The arsenic boavalabMy factor for (he average case Is 0.76.
(3) Sources: EFH. 1997: Exposure Factors Handbook.

EPA.1M9* Risk Assessment Guidance tor Supertund. Vol. 1: Human HeUth Evaluation Manual, Part A. OERR. EPA/540/1-88AD02.
ORO. lP92a: Dermal Exposure Asseesment Prkidrjles and Applications, EPA*oo/e-ei/011B
NCEA, l8B8d: Risk Assessment Guidance for Superfund Volume I: Human HeaWt Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Intortn Guidance.

External Review Draft May 12.1998 NCEA-W-0364.
Schaum, 1985:
Yang el «l. 1968:
Pokjer and ScHatter, 1980:
McCoon«letal1984.
Luderetal. 18J8:
EPA-DEAPA
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TABLE 30.2
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebflng Steel Company Superfund Site

Scenario Tkneframe: Current
Medium: Air Partcubtei
Exposure Medkim: Downwind Air Partlculales
Exposure Point AfrPwtfcuMM
Receptor Population: Downwind Resident
Receptor Age: AoUl

Exposure Route

lull nl ill IILJInwnmiun

Parameter
Cod*

AC

IR
BW

70 years
Bbavafl.
Hour*
EF

YnExp.

Parameter Deftilion

AlrConcentrallon

Inhalation Rate
Body Weight

Average Adut Lifetime
Btoavalabllty Factor
Number of Exposure Hours Par Day
Number of Exposure Events Per Year
Number of Yearn Exposed to the
Contaminant

Units

ugAn3

m'/hour
*9

years

hours per day
days pec year

years per lifetime

RME
Value

See Table 3.8

o.e
70

TO
1

24
110
30

RME
Rationale/
RcffttflM

(3)

(3)

(3)
(3)
(3)
(3)
(3)

CT
Value

See Table 3.8

0.6
To

70
0.25m

12
110
0

CT
Rationale/
RoforonoQ

(3)

(3)

(3)
(3)
(3)
(3)
(3)

Intake Equator*
Model Name

Chronic Dally Intake (GDI) (mg/kg-day)
(Carcinogenic) = AC x IR x Hours x
(BtoavaHVBW) x (EF/365 days) x (Yr*.
f.tf.fJO Years)

GDI (mg/ko-day) (Non-Cwclnogenlc) = AC
x IR x Hours x (BloavalTBW) x (EF/305
days)

(1) The SSC was calculated from Ngh-volume sample dab cbtthed at the sto.
(2) The araenki bbavatabnty factor for (he average case to 0.75.
(3) Sources: EFH. 1997: Exposure Factor* Handbook.

EPA. 1989r Risk Assessment Guidance tor Superfund. Vd. 1: Human Hearth Evaluation Manual. Part A. OERR. EPA/540/1-S8/002.
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TABLE 30.3
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebHhg Steel Company Superfund Sle

Scenario Tlmoframe: Current
Medum: Air PartkuMes
Exposure Medium: Downwind Air Parflculates
Exposure Point AfrPartfcubtes
toceptor Population: Downwind Resident
teceptor ABB: ChM____________

Exposure Route

Intalatkm

Parameter
Code

AC

IR
BW

70 years
Bbaval,

EF
Hourt

Yr».E»p.

ParamelerDerirWon

Air Concentration

Inhalation Rate
Body Weight

Average Adult Lifetime
BtoavaltobMty Factor
Number of Exposure Events Per Year
Number of Exposure Hours Per Day
Number of Years Exposed to the
Contaminant

Unit

uo,nn

ma/hour
kg

years

days par year
hows per day

years per Metkne

RME
Value

See Table 3.8

0.9

15

70
1

110
24
a

RME
Rationale/
Reference

(2)
(Z)

(2)
(2)
(2)
(2)
(2)

CT
Value

See Table 3.8

0.6
15

70
0.2S<"
110
12
8

CT
Rationale/
Reference

(2)

(2)

(2)
(2)
(2)
(2)
(2)

Intake Equation/
Model Name

Chronic Daly Intake (COI) (mg/kg-day)
[Carcinogenic) = AC x IR x Hours
BtaavalJBW) x (EF/365 days) x (Yrs.
ExpVTO Years)

COt (mo/kg-day) (Non-Carcinogenic) • AC
x IR x Hours x (Bbavall./BW) x (EF/365
days)

(1) The arsenic btoavabbMy (actor for the average case is 0.76.
(2) Sources: EFH, 1807: Exposure Factors Handbook.

EPA, IBBBa: Risk Assessment Guidance for Superhnd. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

00«too
U1
<£>o

O)
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TABLE 30 4
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoeMIng Steel Company Superiund She

Exposure Route

Ingestton

Dermal

Scenario Tmeframe: Future
Medium: Surface Sol
Exposure Medum: Surface Sol
Expoeure Poht Surface Sol
Receptor Population: Resident
Receptor Age: Adult

Pflwntior
Code

SC

SI
BtoavaH.

BW
EF

70 years
Yra.Exp.

SC

SA
BW

70 years
BkwvaH.
• Events
Yrs.Exp.

AdhF

Paiainoler DefliiWon

Sol ConceittciUuM

Sol Ing estkm Rale
BloavaHabllKy Factor

Body Weight
Number of Expoeure Events Per Year
Average Adut Lifetime
Number of Yean Exposed to the
Contaminant
Sol CoooontraUon

Skin Surface Area
Body Weight

Average Adut Lifetime
BtosvalabMty Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Cofitsrntnsnt
Skin Sol deposition

Units

mg/kg

mg/day

kg
days per year

years
years per lifetime

mgftg

cm1

kg

years
percent

days per year
years par WeUme

fno/cm*-event

RUE
Value

See Table 3.1

100
1

70
350
70
30

See Table 3.1

5.700
70

70
Chemical Specific

350
30

.3

RUE
Rationale/
Reference

(D
(D

(D
(1)
(1)
(1)

(1)
0)

(1)
(1)
(1)
(1)

(t)

CT
Value

See Tabb 3.1

100
0.5

70
380
70
9

See Table 3.1

6.700
70

70
Chemical Specific

350
9

0.07

CT
Rationale/
Reference

(1)
(1)

<1)
(D
(D
d)

0)
(i)

(1)
O)
(D
(1)

^1)

Intake Equation/
Model Name

Chronic Daly Intake (COI) (mo/kg-day)
(Carcinogenic) « SC x SI x
BtoavalTBW) x (EF/365days) x (Yrs.
ExpTTO years) x 10~Vg/mg

GDI (mg/kg-day) (Non-Carcinogenic) * SC
x SI x (Bioaval JBW) x (EF/36S days) x 10
Vmq

CDt (mg/kgHlay) (Carchogenfc) • SC x SA
x (BfoavalVBW) x AdhF x (0 Evunte/305
days) x (Yrs. Exp/70 years) x 10-6ko/mg

CD) (mg/kg-day) (Non-Carcinogenic) » SC x
SA x (Btoaval /BW) x AhdFx (» Events^65
days) x 10-akg/mg

00
4*
00cn
(£>o

(1) Sourcei: ERA, 1989a: Risk Assessment Guidance tor Supertund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-B9/TO2.
EFH, 1997: Exposure Factors Handbook.
ORD. iwza. Dermal Exposure Assessment Principles and Applications, EPA/6OO/B-91/D11B
NCEA, 1998d: Risk Assessment Guidance for Superiund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance

External Review Draft May 12, 1996 NCEA-W-03M.
Schaum, IMS:
Yangetal. I960:
PoigerandScNatter, 1980:
McComeletaf. 19M:
Ludereiai. 1988:
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TABLE 30.5
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebflng Steal Company Superfund Sle

Exposure Route

IngesUm

Dermal

Scenario Timeframe: Future
Medium: Surface Sol
Exposure Medium: Surface Sol
Exposure Point: Surface Sol
Receptor Population: Resident
Receptor Age: CMd

Parameter
Code

SC

SI
Btoaval.

BW
EF

70 years
Yrs. Exp.

SC

SA
BW

70 years
BJoavaH
* Events
Yrs. Exp.

AdhF

Pnmeter Deft***.

SolConcenlraUon

Sol Ingestlon Rate
BtoavatabMy Factor

Body Weight
Number of Exposure Events Per Year
Average Adult Lretime
Number of Years Exposed to the

SolConcenlraUon

Skin Surface Area
Body Weight

Average Adult Lifetime
Btoavanabllty Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Soil to *kh adherence factor

Ur*»

mg/Kg

mg/day

kg
days per year

years
years par Ifettme

mo/kg

cm1

kg

years
percent

days per year
years per lifetime

mg/cm*. event

RME
Value

See Table 3.1 '

200
1

15
350
70
6

SeeTabte3.1

2.900
15

70
Chemical SoecHc

350
6

0.2

RME
Rationale/
Reference

m
(1)

0)
<D
(1)
(1)

(1)
0)

(1)
(1)
(D
(1)

<<)

CT
Vatus

SeeTaWe3.1

100
0.5

IS
360
70
8

See Table 3.1

2,900
15

70
Chemical Spec We

350
8

0.2

CT
Rationale/
Reference

(D
(1)

(D
(D
(D
(D

(D
(D

(1)
(1)
(1)
(D

0)

Intake Equation'
Model Name

Chronic Daly Intake (CDl) (mg/kg-day)
Carcinogenic) « SC x SI x
BbavaiL/BW) x (EF/365days) x (Yrs.

Exp./70 years) x 10*ko/mg

CDl (mg/kg-day) (Non-Carcinogenic) = SC
x SI x (BtoavaJ./BW) x (EF/365 days) x 10
•ko/mg

COI (mg/kg-day) (Carcinogenic) • SC x SA
x (BtaavaUBW) x AdhF x (*Evertt/365
days) x (Yrs. Exp./70 years) x 10-Bkg/mg

CDl (mg/kg-day) (NorvCarckiogenlc) - SC x
SA x (BloavalVBW) x AhdFx (#Evont5^65
days) x 10-Bkg/mg

00*»•
00
01
COo

(l)Sourca*: EPA,<989a: Risk Aissssment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. OERR. EPA*40/l-B9A»2.
EFH. 1997: Exposure Factors Handbook.
ORD.19e2a:Oi»m3lExpo«ureAis»s»mert:P*Klple»afX)Applfcat)on».EPAffiO(V8-91/i011B
NCEA, 1B98d: Rlik AsMSsmenl Guidance tor Superfund Volume I: Human Hearth Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1998 NCEA-W-03W.
Schaum, 1986:
Yangetal. 19S8:
PoKjsr and ScWator, 1980:
McConnelelal. 1984:
Luderetal. 1988:

00



TABLE 30.6
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoaMng Steal Company Superfund Sto

Scenario TlmelraiM: Future
Medium: Surface Sol
Exposure Medium: Surface Sol
Exposure Point: Surface Sol
Receptor Population: SI* Worker
Receptor Age: Adu*______

Exposure Route

Ingestlon

Dermal

Parameter
Cod*

sc

SI
Bloaval.

BW
EF

70 yean
YnExp

SC

SA
BW

70 years
Bloaval.
# Events
Yrs. Exp.

AdhF

Parameter DeTmMon

Sol Concentration

Sol Ingestlon Rate
BtoavaHabMy Factor

BodyWelghl
Number of Exposure Events Per Year
Average Adult Lifetime
Number of Years Expoeed to the
Contaminant
Soil Concenwatlon

SWn Surface Area
Body Weight

Average Adult Llfeume
Btoavailabflty Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Sol to skin adherence factor

um»

mg/ltg

rag/day

«0
days per year

years
yeats per Ifattme

mg*j

cm1

«g

years
percent

days per year
years per Metlme

mo/cnr - event

RME
Value

See Table 3.1

100

1
70

260
70
25

Sea Table 3.1

2,600
70

70
Chemical Specific

250
25

0.3

RME
Rationale/
R0fijr0*nce

(i)ID

(D<n(i)(D

(D(i)

(i)to(D<D
<i>

CT
Value

See TaHe 3.1

50

0.5
70

210
70
a '

See Table 3.1

2.500
70

70
Chemical Specific

210
a

0.07

CT
Rationale'
Reference

(1)
(1)

(1)
(1)
(D
(D

(1)
(1)

(1)
(1)
(1)
(D

0)

Intake Equator*
Model Name

Chronic Oaly Intake (GDI) (mg/kg-day)
Carcinogenic) • SC x SI x

(Btoaval/BW) x (EF/365davt) x (Yn.
Exp/70 yearn) x 104kg/ing

CO) (mg/kg-day) (Non-Carcinogenic) = SC
x SI x <Bk>aval./BW) x (EFJ36B days) x 10
"kpymg

COI (ma/kg^day) (Carcinogenic) = SC x SA
x (BtoavaHTBW) x AdhF x (OEventsnes
days) x (Y'» Exp/70 years) x lo-6kg/mg

COI (mg/kg-day) (Non-Carclnogentc) * SC x
SA x (BkMvaiyBW) x AMF x («Eventsr36S
days) x 10-6kgfmg

00

0̂0en<oo

(1) Sources: EPA. 1«B9a: Risk Aaseesment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/54<yi-89/002.
EFH, 1897: Exposure Factors Handbook.
ORO. 1902a: Dermal Exposure Assessment: Princk»es and Appfcatlons, EPA/800/8<1rt)11B
NCEA, I0aad: Rtsk Assessment Guidance for Superfund Volume I: Human Health Evaluallon Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance

External Review Draft May 12.1898 NCEA-W-0364.
Schaum, 1965:
Yang et at. 1988:
Pokjer and ScMaHer. 1980:
McConnelelaL 1984:
Luchretal 1M6:

to
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TABLE 30.7
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoaMng Steel Company Supertund Site

Exposure Route

IngeaUon

Dermal

Scenario Tkneframe: Future
Medium: Surface Sol
Exposure MedUm: Surface So)
Exposure Point Surface Sol
Receptor Population: Construction Worker
Receptor Age: AduR

tlmrrsmalarrmamtNSf

Code

SC

SI
Bloaval.

BW
EF

70 years
Yrs. Exp.

SC

SA
BW

70 years
Bloaval.
• Events
Yrs. Exp.

AdhF

Parameter DefHBon

Sol Concentration

Sol Ingestton Rale
BloavalabMy Factor

Body Weight
Number of Exposure Events Per Year
Average Adi* Lifetime
Number of Years Exposed to the
Cofitsm Irani
Sol Concentration

Skin Surface Area
Body Weight

Average AdutUFetine
BloavalabMy Factor
Number of Exposure Event* Per Year
Number of Years Exposed to the
Contaminant
Soil to skin adherence factor

Unto

mo*g

mg/day

Kg
days per year

years
years per lifetime

mg*g

cm1

kg

years
percent

days per year
years per lifetime

mg/cm1 - event

RME
Value

See Table 3.1

200
1

70
250
70
2

See Table 3.1

2,600
70

70
Ctwnteal SpocJflc

250
2

0.3

RME
Rationale/
Reference

(3)
<3)

(3)
(3)
(3)
(3)

(3)
(3)

(3)
(3)
<3)
(3)

(3)

CT
Value

See Table 3.1

too
0.5

70
210
70
1 .

See Table 3.1

2.500
TO

70
Chemical Specific

210
1

0.07

CT
Rationale/
Reference

(3)
0)

(3)
(3)
(3)
(3)

(3)
(3)

(3)
(3)
(3)
(3)

(3)

Intake Equation/
Model Name

Chronic Da»y Intake (CDI) (mg/kg-day)
Carcinogenic) s SC x SI x
BloavaL/BW) x (EF/365days) x (Yrs.
£xp/70 years) x 10*kg/mg

CDI (mgAg-day) (Non-Carcinogenic) = SC
x SI x (BkwvalJBW) x (EF/365 days) x 10

g'mn

CDI (mg/kg-day) (Carcinogenic) = SC x SA
x (Btoarsa /BW) x AdhF x («Evenls/3«5
days) x (Yr t.~Exp_/70 years) x 10-6kg/mg

CDI (mg/kg-day) (Non-Carcinogenic) = SC x
SA x (BlosvaU./BW) x AhdF x (#Events/30S
days) x 10-6kg/mg

oo•P»oo01
<£>o_A
00o
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TABLE 30.7
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebllng Steel Company Supeifund Site

Scenario Tkneframe: Future
Medium: Surface Sol
Exposure Medum: Surface Sol
Exposure PoM: Surface Sol
Receptor Population: Construction Worker
Receptor Age: Adull_________

Exposure Route

Inhalation

Parameter
Code

SC

SSF
IR

BW
70 yean

Hours/Day

BfoavaH.
* Events
Yrs. Exp.

Parameter DefinMon

So) ConcentarJIon

Suspended Sol Factor
Inhalation Rate

Body Weight
Average Adult LDerftne
Number ol hours exposed to the
Contaminant per Day
BtoavaNablity Factor
Number o( Exposure Events Per Year
Number or Years Exposed to the
Contaminant

Unls

mg/kg

Kq/m'
rn'mour

kg
years

hours/day

days per year
years per lifetime

RME
Value

See Table 3.1

1.44X10*
3

70
70
8

1
260
2

RME
Rationale/
Reference

(D
<3>

<3)
(3)
(3)

(3)
(3)
(3)

CT
Value

SeeTabfe3.1

1.44X10*
1.4

70
70
8

0.26"
210
1

CT
Rationale/
Reference

d>
(3)

(3)
(3)
(3)

(3)
(3)
(3)

Make Equation/
Model Name

CCH (mg/kg-day) (Carcinogenic) « SC x SSF
x IR x (% BioovalUBW) x (EF/365 days) x
10 "kg/mg x (Yrs. Exp /70 Years)

CDI (mg/kg^ay) (Non-Carclnoeenlc) = SC
x SSF x IR x (Bbaval/BW) x (EF/365 days)
x 104kgmtg

(1) The SSF was calculated from high-volume sample data obtained at the tie.
(2) The arsenic WoavafabWy factor for the average case is 0.75.
(3) Sources: EPA, 1988a: Risk Assessment Guidance for Superfund. Vol. 1: Human HeaRh Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EFH. 1097: Exposure Factors Handbook.
ORO. 1992* Dermal Exposure Assessment: Prkiciples and Applications, EPA/BOO/8-91/01 IB
NCEA, 109Bd: Risk Assessment Guidance for Superfund Volume I: Human HeaRh Evaluation Manual. Supplemental Guidance Oermal Risk Assessment Interim Guidance

External Review Draft May 12.1996 NCEA-W-0384.
Schaum, 1985:
Yang etal. 1986:
Polger and Schbtter. 1980:
McComeletal. 1984:
lueleretal. IBM:

00
4^
00
01
COo
oo
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TABLE 30.8
VALUES USED FOR DAILY INTAKE CALCULATIONS

Rootling Steel Company Supertax) Site

Exposure Route

Ingettton

Dermal

Scenario Timetrame: Future
Medium: Subsurface Sol
Exposure Medkim: Subsurface Sol
Exposure Point Subsurface Sol
Receptor Population: Resident
Receptor Age: Adult

Parameter
Code

SC'

SI
BtoavaR.

BW
EF

70 years
Yrs.Exp.

SC

SA
BW

70 years
BJoavaH.
* Events
Yrs. Exp.

AdhF

Parameter Detrition

Sol Concentration

Sol Ingestion Rate
Bkavatebllty Factor

BodyWetgM
Number of Exposure Events Per Year
Average Adult Lifetime
Nunbcf of Yew ExpOMd to th0
ConCanitnmt
Sol Concentration

Skin Surface Area
Body Weight

Average Adu» Lifetime
B ioavBtoblBy Factor
Number of Exposure Events Per Year
Number of Years Exposed to ma
Contaminant
Sol to skin adherence factor

Units

rng/kg

rrtg/day

xg
days per year

years
years par ffettne

ing/kg

cm1

kg

years
percent

days par year
years per lifetime

mg/cm" - event

RME
Value

See Table 3.2

100
1

70
350
70
2

SeeTable3.2

6.700
70

70
Chemical Specific

360
2

0.3

RME
Rationale/
Reference

(1)
(D

(1)
(1)
(D
(D

(1>
(1)

(1)
<1)
(D
(D

(D

CT
Value

See Table 3.2

too
0.5

70
350
70
1

Sea Table 3.2

6,700
70

70
Chemical Specific

350
1

0.07

CT
Rationale/
Reference

(D
(0

(D
(D
(D
<1)

(1)
(1)

<D
0)
<1)
(1)

d>

Intake Equation/
Model Name

Chronic Daly Intake (CDI) (mgftg-day)
(Carcinogenic) = SC x SI x (Bioaval /BW) >
EF/365 days) x (Yrs. ExpJTO years) x 10
Wmg

CDI (mgfkg-day) (Non-Carcinogenic) • SC
x SI x (BbavaiL/BW) x (EF/385 days) x 10'
"koAng

CDI (mg/kg-day) (Cardnogenk:) • SC x SA
x (BtoavalTBW) x AdhF x (<TEventV366
days) x (Yrs. ExpV70 years) x 10-Bkg/mg

CDI (mg/kg-day) (Non-Carckiogenlc) « SC x
SA x (BloavalVBW) x AhdF x (»EverW365
days) x 10-Okg/mg

00
4*.
00
Olto
O

00ro

(1) Sources: EPA, 19B9a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAr540Sl-B9/002.
EFH. 1S97: Exposure Factors Handbook.
ORD. 199Za: Dermal Exposure Assessment Prlncpes and Applications, EPA»00/B-91A)11B
NCEA, 1998* Risk Assessment Guidance for Superfund Volume I: Human Heath Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1998 NCEA-W-03M.
Schaum. 1986:
Yang et 31.1988:
Poiger and Schtatfer. 1980:
McComeletal. 1984:
Luctoretal. 1988:
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TABLE 30.9
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoaHIng Steal Company Superfund Site

Scenario TVneframe: Futura
Medium: Subsurface Sol
Exposure Medium: Subsurface Sol
Exposure Point Subsurface Sol
Receptor Population: Resident
Receptor Age: Chid

Exposure Route

Ingesuon

Dannal

IT niMnalanrdlWIQlBr

Code

SC

SI
Btoaval.

BW
EF

70 years
Yr».Exp.

SC

SA
BW

70 years
Btoaval
# Events
Yra. Exp.

M\f

Parameter Definition

Soil Concentration

Sou Ingestlon Rate
BtoavatobUy Factor

Body Weight
Number of Exposure Event* Per Year
Average AduILMkne
Number of Yean Exposed to the
Contain (rant
Sofl Concentration

Skin Surface Area
Body Weight

Average AduB LUettne
BloavatobUy Factor
Number of Exposure Events Per Year
Number or Years Exposed to the
Contaminant
Sol to skin adherence (actor

Unls

mo/kg

mg/day

KO
days per year

years
years per HeRme

.mo/kg

cm1

kg

yean
percent

days per year
years per lifetime

mg/crrr - event

RME
Value

See Table 3.2

200
1

IS
350
70
2

See Table 3.2

2.800
16

70
Chemical Speclfc

350
2

0.2

RME
RadonahV
Reference

(1)
(1)

O)
(D
(1)
(D

(1)
(1)

0)
(D
(1)
(1)

(1)

CT
Value

Sea Tabb 3.2

100
0.5

15
350
70
1

Sea Tabh 3.2

2,800
15

70
Chemical Specific

350
1

0.2

CT
Rationale/
Reference

(1)
(1)

(D
(1)
(1)
(1)

(1)
(1)

<1>
(1)
(1)
(1)

(1)

Intake Equation/
Model Name

Chronic Daly Intake (GDI) (mg/kp-day)
Carcinogenic) = SC X SI X
BtoavalYBW) x <EF/365days) x (Yrs.
Exp770 years) x 10""kg/mg

CDI (mg/kg-day) (Nofl-Carclnogenlc) = SC
x SI x (BioavalTBW) x (EF/365 days) x 10'
Wmq

CDI (mgftg-day) (Carckiogenlc) = SC x SA
x (Bloaval /BW) x AdhF x (fEventsOeS
days) x (Yrs. ExpVTO years) x 10-8kg/mg

CDI (mo/kg-day) (Non-Cardnogertc) • SC x
SA x (Btoaval mW) x AhdFx (»Events/365
days) x 10-6kg/mg

00en
COo
_>.
oo
(A)

(1) Sources: EPA. 108fla:RtekA»je$smertGuld3rx»(orSuperiund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/640/1-89/002.
EFH. 1876: Exposure Factors Handbook.
ORD, 1Bfl2a: Dermal Exposure Assesement: Principles and Appteallons. EPA/80W8-91W11B
NCEA. 1888d: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1898 NCEA-W-0364.
Schaum. 1885:
Yang at al. 1886:
Pokjer and ScHaHer. 1860:
McComrtetal. 1884:
Lucler el (1.1886:
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TABLE 30.10
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebthfl Steal Company Superfund Slta

Exposure Route

Ingesutm

Dermal

Scenario Tkneframe: Future
Medbm: Subsurface Sol
Exposure Medium: Subsurface Sol
Exposure Point: Subsurface Sol
Receptor Population: Sta Worker
Receptor Age: Adult

Parameter
Code

SC

SI
OlmtutBBioavai.

BW
EF

70 years
Yrs. Exp.

SC

SA
BW

70 years
Blow*.
* Events
Yrs. Exp.

AdhF

Parameter DerMlon

Sol Concentration

Sol Ingestton Rate
BnavalaHlly Factor

Body Weight
Number of Exposure Everts Per Year
Average AduK UMkne
Number of Yean Exposed to On
Contaminant
Sol Concentration

Skin Surface Area
Body Weight

Average AduftLJfetlmo
Bioavaiabnity Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Sol to skin adherence factor

Unto

mg/kg

mg/day

*8
days per year

years
years per lifetime

mg/kg

cm*
kg

years
percent

days per year
years per Nfetlme

rno/cnr - event

RME
Value

See Table 3.2

100
1

70
250
70
2

See Table 3.2

2,600
TO

70
Chemical Specific

250
2

0.3

RME
Rational
Reference

(D
(1)

(1)
(D
(1)
(1)

(1)
(1)

(1)
(D
(1)
0)

(D

CT
Value

See table 3.2

ta
%
0.5

70
218
70
1

See Table 3.2

2,500
70

70
Chemical SpecMc

210
1

0.07

CT
Rationale/
Reference

o)o)

(i)o)o)(i)

(U
(1)

(1)
(1)
(1)
(1)
(1)

Intake Equation/
Model Name

Chronic Dairy Intake (CCM) (mg/kg-day)
Carcinogenic) • SC x SI x
Btoaval /BW) x (EF/365 days) x (Yrs
Exp/70 years) x lO^kg/mg

GDI (mg/kg-day) (Non-Carcinogenic) * SC
x SI x (BloavaL/BW) x (EF/365 days) x 10'
'koyrnq

GDI (mg/kg-day) (Carcinogenic) = SC x SA
x (BioavalJBW) x AdhF x (»6vonts/385
days) x (Yrs. Exp 770 years) x 10-ekg/mg

GDI (mg/kg-day) (NotvCardnogertc) = SC x
SA x (Bloaval /BW) x AhdF x («EvenuV3a5
days) x 10-ekg/mg

00
4»>
0001
(Oo

(l)Sources: EPA, 198Qa: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR, EPA/540/1-89/002.
EFH. 1887: Exposure Factors Handbook.
ORD. 1992a: Dermal Exposure Assessment Principles and Appfcauons, EPA/800/8-91/011B
NCEA, 189td: Risk Assessment Guidance for Suparfund Volume I: Human Month Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interkn Guidance.

External Review Draft May 12,1MB NCEA-W-0364.
Schaum. 1986:
Yenget al.198B:
Pokjarand Schtatter, IMft
McCormeletal. 1984:
LuderetaLieae:

00



TABLE 30.11
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roeblng Steel Company Superfund Site

Exposure Route

Ingestton

Dermal

Scenario Tlmeframe: Future
Medium: Subsurface Sol
Exposure Medium: Subsurface Sol
Exposure Point Subsurface Sol
Receptor Population: Construction Worker
Receptor Age: Adutt

Parameter
Code

SC

SI
Bioaval.

BW
EF

70 years
Yrs. Exp.

SC

SA
BW

70 years
Bioaval.
• Everts
YrrExp.

AdhF

Parameter Definition

Sol Concentration

Sol Inoestkm Rate
Bkjevalabtty Factor

Body Weight
Number of Exposure Everts Per Year
Average Adult Uettme
Number of Year* Exposed In Ins
Contaminant
Sol Concentration

Skin Surface Area
Body Weight

Average Adul Ufeome
BkxwafebMy Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
So* to sktn adherence factor

Unto

' mg/kg

mg/day

kg

days per year
years

years par Hfellme

mgAg

cm1

kg

years
percent

days per yar
years per lifetime

mg/cmr-event

RME
Value

See Table 3.2

200
1

70
260
70
2

SeeTabte3.2

2.600
70

70
Chemical Specific

250
2

03

RME
Rationale/
R6f0ronc0

(3)
(3)

(3)
(3)
<3)
(3)

(3)
(3)

(3)
(3)
(3)
(3)

(3)

CT
Value

See Table 3.2

100
0.5

70
210
70.
1

See Table 3.2

2,500
70

70
Chemical Specific

210
1

0.07

CT
Rationale/
Reference

(3)
(3)

(3)
(3)
(3)
(3)

(3)
(3)

(3)
(3)
(3)
(3)

(3)

Intake Equation/
Model Name

Chronic Dally Intake (CDI) (mg/kg-day)
Carcinogenic) > SC x SI x
Btoaval./BW) x (EF/365 days) x (Yrs.
Exp770 years) x 10*kg/mg

CDI (mg/kg-day) (Non-Carcinogenic) = SC
x SI x (Bioaval VBW) x (EF/365 days) x 10'
"kg/ma

CDI (mg/kg-day) (Carcinogenic) • SC x SA
x (Bloaval/BW) x AdhF x (f Evenlj/365
days) x (Yrs. Exp./70 years) x 10-ekg/mg

CDI (mg/kg-day) (Non-Carclnogerric) = SC x
SA x (BtoavaiUBW) x AhdFx (« Events/305
days) x 10-6kg/mg

00.fct
00entoo
0001
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TABLE 30.11
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebNng Sled Company Supertax! Sl»

Scenario Thwframe: Future
*>dsjm: Subsurface Sol
Exposure Medium: Subsurface Sol
Exposure Point: Subsurface Sol
Fteoeptor Population: Construction Worker
Receptor Ape: Adult__________

Exposure Route

Inhalation

Code

SC

SSF
IR

BW
TOyeara
Btoaval.

* Events
Yrs. Exp.

Parameter DefinWon

Sol Concentration

Suspended Sol Factor
inhalation Rale

Body Weight
Average AduRLIfarime
Bfcavalablly Factor
Hours per Day
Number of Exposure Events Per Year
Number of Years Exposed to Ihe
Contaminant

Unto

mg/kg

ka/m'
m'lhaur

kg
years

hrsMay
days per year

years per Ifetlme

RME
Value

See Table 3.2

1.44x10*
3

70
70
1
a

250
2

RME
Rationale/
Reference

ID
(3)

(3)
(3)
(3)
(3)
(3)
(3)

CT
Value

See Table 3.2

1.44x10*
1.4

70
70

0.251"
a

210
1

CT
Rationale/
Reference

ID
(3)

(3)
(3)
(3)

(3)
(3)

Intake Equation/
Model Name

COI (mg/Kg-day) (Carcinogenic) = SC x SSF
x IR x (% Bk>avaI./BW) x (ffEventsnes
days) x 1ff*kg/mg x {Yrs. Exp770 Years)

COI (mg/kg-day) (Non-Carclnogenle) « SC
x SSF x IR x (BloavaN./BW) x («Evenls/36S
days) x 10 gAng

(1) The SSF was calculated from high-volume sample data obtained at the sla.
(2) The arsenic WoavateblHy factor for the overage case Is 0.75.
(3) Sources: EPA. lOBfla: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPM540/149/D02.

EFH, 1897: Exposure Factors Handbook.
ORD. 1882: Dermal Exposure Assessment Principles and Applications. EPA/eOO/8-BinHB
NCEA. 199M: Risk Assessment Guidance lor Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1886 NCEA-W-0364.
Schaum. 1985:
Yang et M. 1988:
Pokjar and Schtatter. 1880:
McConoeletel. 1B64:
Lucteretal. 1986:

00
4 .̂oo
U1
(Oo
00o>
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TABLE 30.13
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebflng Steel Company Supermini Site

Exposure Route

Insertion

Dermal

Scenario Tlmelrame: Current/Future
Me*um: Delaware River Sediment
Exposure Medium: Sediment
Exposure Point Sedment
taceptor Population: Resident
Receptor Age: CNfd

Parameter
Coda

ic

SI
Btoaval.

BW
GF

70 years
YrtExp.

SC

SA
BW

70 years
Btoaval.
•"Events
Yrs. Exp.

AdhF

Parameter Definition

Sol Concentration

Sol Inrjestton Rate
Bioavalabtty Factor

Body Weight
Number of Exposure Events Per Year
Average Adult Lifetime
Number of Years Exposed to the
Corrtamhant
Sol Concentration

Skin Surface Area
Body Weight

Average AdiM Lifetime
Bloavalabtty Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant

Sol to sWn adherence factor

Unit*

mg/kj

ing/day

kg
days/year

years
veara/Wellme

mn/kg

cm'
kfl

years
percent

days per year
years per lifetime

mg/cm1- event

RME
Value

See Table 3.3

100
1.0

16
104
70
6

See Table 3.3

1.010
15

70
Chemical Specific

104
8

2.7

RME
Rationale/
Reference

d)

(D
(1)
(1)
(1)
(1)

<1)
(1)

(D
d)
d)
(1)

d)

CT
Value

See Table 3.3

25
0.6

IS
62
70
e

See Table 3.3

861
15

70
Chemical Specific

82
6

0.2

CT
Rationale/
Reference

0)

d)
(t)
d)
d)
(1)

(1)
(D

<1)
d)
(D
(D

(1)

Intake Equation/
Model Name

Chronic Daly Intake (COI) (mg/kg-day)
Carcinogenic} = SC x SI x
BtoavalUBW) x (EF/365 days) x (Yrs.
ExpY70 years) * 104kg/mg

(All (mg/Kg-flay) (Non-carcinogenic) » SC
x SI x (Btoavall /BW) x (EF/365 days) x 10'
•kgrnig

COI (mg'kg-day) (Carcinogenic) = SC x SA
x (BloavailJBW) x AdhF x (# Ev°nts/365
days) x (Yrs. Exp/70 years) x 10-6kg/mg

COI (mg/kg-day) (NovCarcinogenic) « SC x
SA x (Bloava»yBW) x AhdF x (* EventV365
days) x 104kg/mg

00
4».
00
01
(D
O

00
00

(1) Sources: EPA. I089a: Risk Assessment Guidance lor Supertax). Vol. 1: Human Heath Evaluation Manual. Part A. OERR. EPA/540/1-B9/002.
EFH. 1997: Exposure Factors Handbook.
ORD. 1992: Dermal Exposure Assessmenl: Principles and Applications. EPA/60W8-91/011B
NCEA. 19S8d: Rkk Assessment Guidance tor Superftjnd Volume I: Human HeaWi Evaluation Manual. Supplemental Guidance Dermal Risk Assessmenl Interim Guidance.

External Review Drafl May 12.1998 NCEA-W4364.
Schaum. 1985:
Yang etal. 1986:
Poiger and Sdtotler. I960:
McComH etal. 1984:
Luderetat. 1988:

1of1



TABLE 30.14
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoeMIng Steel Company Superiund Site

Scenario Tkneframe: Currant/Future
Medium: Crafts Creek S«dknenl
Exposure Median: Sediment
Exposure Point Sediment
Receptor PopuMfcm: Resident
Receptor Age: AduB

Exposure Route

(ngestkm

Dernul

Parameter
Cod*

sc

&

Btoaval.
BW
EF

70 years
Yr*.Exp.

SC

SA

BW
70 years
Bioaveil.
• Events
Yrs. Exp.

Adhf

Parameter DelWUon

Sol Concentration

Sol Ingestton Rate

.
BloavallabMy Factor
Body Weight
Number of Exposure Event* Per Year
Average Adult Lifetime
Number of Year* Exposed to the
Conbmkiant
Sol Concentration

Skh Surface Area

Body Weight
Average Adult Lifetime
BtoavallabHty Factor
Number of Exposure Event* Per Year
Number of Year* Exposed to the
Contaminant
Sol to skin adherence factor

UnR*

mo/kg

mo/day

*g
days par year

years
year* per lifetime

mg/kg

cm2

kg
years

percent
days par year

years per Hfettne

mo/cm • event

RME
Value

See Table 3.4

100

1
70
104
70
30

See Table 3.4

1/490

70
70

Cbemfcal Specific
104
30

0.3

RME
Rationale/
Reference

(i>

o(i)<i>(i)(i)

<<>
<»)
(0
(0
(1)
(1)

<1>

CT
Value

See Table 3.4

26

06
70
52
70
0

See Table 3.4

1,310

70
70

Chemical Specific
52
9

CT
Rationale/
Reference

(1)

<1)
(D
(1)
(1)
(D

(D

(D
(D
(U
<D
d)

0.3 ' (1)

Intake Equation/
Model Name

Chronic Daly Intake (COI) (mg/kg-day)
Carcinogenic) = SC x SI x
Bbavall̂ BW) x (EF/360days) x (Yrs.
E»p/70 years) x lO^kg/mg
COI (mflrtig-day) (Non-Carcinogenic) • SC
x SI x (BbavaiL/BW) x (EF/385 days) x 10
'kgrnig

CDI (mg/kg-day) (Carcinogenic) = SC x SA
x (Btoaval JBW) x AdhF x (# Evant*/3es
days) x (Yrs. ExpY70 years) x 10-6kg/mg

COI (mĝ gKlay) (NonCarclnogenle) « SC x
SA x (Btoavan./BW) x AndF x (# Eventsn65
days) x 10-6kg/mg

00J>.
00
Ol
CDo

(1)Source»: EPA. 1989a: Risk Assessment GukJance for Superfond. Vol. 1: Human Healtn Evaluation Manual. Part A OERR.
EFH. 1997: Exposure Factors Handbook.
ORD. 1B92a: Dermal Exposure Assessment Principles and Applications. EPA/600/S-91/011B
NCEA. 199Sd: Risk Assessment Guidance tar Superiund Volume I: Human HeaRh Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1998 NCEA-W-03B4.
Schaum, 1985:
Yang elal. 1986:
Pokjer and SchMlar. 1980:
McCormelletal. 19M:
LuderetaLime:

00to 1of1



TABLE 30.15
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roeblng Steel Company Superfund Site

ExpMore Route

Ingestkm

Dermal

Scenario Tlmelrama: Current/Future
Medkm: Crafts Creak Sediment
Exposure Medium: Sediment
Exposure Point: Sediment
leceptor PoputaBorr Resident
Receptor Age: Chid

Parameter
Code

sc

SI
Bfoaval.

BW
EF

70 year*
Yrm-Exp.

SC

SA
BW

70 years
Btoaval.
* Events
YnExp.

AdhF

Parameter Definition

Sod Concentration

Sol digestion Rale
BiosvsBabHy Factor

Body Weight
Number of Exposure Events Per Year
Average Adult LlfeUme
Number of Years Exposed to the
Contaminant
Sol Concentration

SWn Surface Area
Body Weight

Average Adult Lifetime
BloavaHaMlly Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Sol to skin adherence (actor

Uirts

mo/kg

mo/day

kg
days/year

years
yaars/Wettme

mo/kg

cm'
kg

years
percent

days per year
years per Ifetf me

rng/crn* • event

RME
Value

See Table 3.4

100
1.0

15
104
70
a

See Table 3.4

4.130
16

70
Chemical Specific

104
6

2.7

RME
Rationale/
Reference

0>

(t)
(D
0>
<D
(D

<D
(D

(D
(D
(1)
(1)

0)

CT
Value

See Table 3.4

25
0.5

15
62
70
e

See Table 3.4

3.690
16

70
Chemical Specific

62
8

0.2

CT
Rationale/
Reference

(D

d)
d)
(1)
(D
(D

(1)
d)

(1)
(1)
d)
(D

(1)

Intake Equation/
Model Name

Chronic Daty Intake (GDI) (mgrtsg-day)
Carcinogenic) " SC x SI x
BtoavalTBW) x (EF/3S5 days) x (Yrs.
Exp770 years) x 10''kg/mg

cui (mgncg-oay) (Non-caronogeruc) • si;
x SI x (BloavailJBW) x (EF/365 days) x 10
Vg/rng

CD) (mo/kg-day) (Carcinogenic) - SC x SA
x (BknvalTBW) x AdhF x (t Evenis/3B5
days) x (Yrs. Exp./70 years) x 10-6kgftng

COI (mg/lig-day) (Non-Carcinogenic) » SCx
SA x (Bloavat/BW) x AhdF x (* Events/365
days) x 10-ekg/mg

(1) Sources: EPA. 1989a: Risk Assessment Guidance lor Superiund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/54W1-89/002.

2
00
01

(Oo

EFH. 1197: Exposure Factors Handbook.
ORO, 1902a: Dermal Exposure Assessment: Principles and AopHcaflons. EPA/600/8-91/D11B
NCEA, 1WM: Risk AssMsmert Guidance far Superiund Volume I: Human Health Evaluation Manual.

External Review Draft May 12.1BB8 NCEA-W-0364.
Schaum. 1885:'
Yangetal. 19B8:
Poiger and ScNattar. I960:
McCooneletal. 1984:
Luck* et at. 19(6:

Supplemental Guidance Dermal Risk Assessment interim Guidance.

10f1



TABLE 30.16
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoeHIng Steel Company Superfund Site

Scenario Tlmeframe: Current/Future
Medium: Delaware River Surface Water
Exposure MecSum: Surface Water
Exposure Point Tap Water
Receptor Population: Resident
Receptor Age: Adull______

Exposure Route

IngesDon

Dermal

Pflranwtor
Code

we

01
EF

Yrs. Exp.

BW
TO yean
Btoaval.

we

BW
• Events

ET
YnExp.

70 years
DP

SSA

Parameter Definition

Water Concentration

Danylngesttonrale
Exposure Frequency

Number of Yean Exposed to the
Contaminant
Body weight
Average Adult Lifetime
BtoavatabKty Factor
kfVflter Concentration (sernf-volatios)

Body Weight
Number of Exposure Events Per Year

Number of Exposure Hours Per Day
Number of Years Exposed to the
Contaminant
Average Adult Lifetime
Dermal PermeabSty constant for the
subject contaminant
SHn Surface Area

Units

mg/L

Uday
days per year

years per Hetfme

kg
years

mg/L

kg
day* per year

hours per day
year* per MeUme

years
cm/hr

cm1

RME
Value

See Table 3.5

2
365

30

70
70
1.0

See Table 3.5

70
365

0.2
30

70
Chemical Specific

18.200

RME
Rationale/
Referedce

(1)
(1)

(1)

(D
d)
(1)

0)
(1)

(1)
(1)

(D
(D

(D

CT
Value

See Table 3.5

1.4
350

B

70
70
10'

See Table 3.5

70
350

0.13
9

70
Chemical Specific

18.200

CT
Rationale/
Reference

(D
(D

(D

d)
(1)
<1>

(1)
0)

(»)
(D

(1)
(1)

d)

Intake Equation/
Model Name

Chronic Dafly Intake (CDI) (mg/kg-day)
(Carcinogenic) » WC x Dt x (BbavalUBW)
x (EF/M5 day*) x (Yrs. Exp./70 years)

CDI (mg/kg-day) (Non-Carcinogenic) »
WC x Dl x (BbavaliyBW) x (EF/365 days)

CDI (mg/kg-day) (Carcinogenic) = WC x
DP x (SSA/BW) X 10-3 X (# Events/365
days) x (Yrs. Exp/70 years) x hours/event

COI (mg/kg-day) (Noncarclnogenlc) - WC
X DP X (SSA/BW) X 10-3 Ucm3 X (*
Eventsf365 days) x hours/even!

00

0̂0
Ol<oo
_x
(O

(I) Sources: EFH, 1t97: Exposure Factors Handbook.
ERA. 1«S9a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-a9/002.
ORD. 1BB2K Dermal Exposure Assessment: Principles and Applications, EPA/600/8-81/0118
NCEA. 1998* Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1990 NCEA-W-0384

loM



TABLE 30.17
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebHng Steal Company Superfund Sle

ixposuro Route

IngesUon

Dermal

Scenario Tkneframe: Current/Future
Medium: Delaware Rr/er Surface Water
Exposure Medum: Surface Water
Exposure Point Tap Water
Receptor Population: Resident
Receptor Age: Chid

Parameter
Code

we

Dl
BW

EF
Yrs.Exp.

70 years
Bktaval.

'WC

BW
70 years

ET
# Events
YrtExp.

DP

SSA

pm. n, •Ijr rilllhlllLlllrarBnwBr uemuon

Water Concentration

Oaiy Ingestton rate
Body weight

Number of Exposure Events Per Year
Number of Years Exposed to the
OjiLiiimnlormtonuvnirani
Average Adu* Lifetime
BloavaiaMly Factor
Water Concentration (toml-volaUes)

Body Weight
Average Adult Lifetime

Number of Exposure Hours Per Day
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Dermal PermeabiHy constant (or the
subject contamlnanl
Skin Surface Area

Unto

mg/L

L/day
kg

days per year
years per Melime

years

mg/L

kg
years

hours per day
days per year

years per Mefime

cm/hr

cm'

BMPNMC

Value

See Table 3.5

1.0
15

365
e

70
1.0

See Table 3.5

15
70

0.2
365

. 6

Chemical Specific

7,640

RME
Rationale/
Reference

(D
(1)

(D
(D

(D
(D

<1)
d)

d)
d)
(D

(D

(1)

CT
Value

Set Table 3.6

o.e
15

350
B

70
1.0 '

See Table 3.5

15
70

0.13
350
6

Chemical Specific

6.640

Rationale/
Reference

(0
<l)

<1)
(1)

»D
(1)

(1)
(1)

(1)
d)
(1)

(D

(D

Intako EqudtiofV
Model Name

dvonic DaKy Intake (OCX) (mg/Kfl-day)
(Carcinogenic) = WCxDlx (Bloavail./BW)
x (EF/365 days) x (Yrs. Exp./70 years)

CDI (mg/kg-day) (Non-CsrclnogenIc) »
WC x Dl x (BtoavaiUBW) x (EF/365 days)

CDI (mg/kg-day) <Carclnogenlc) = WC x
DP x (SSA/BW) x 10-3 x (* Evenls/366
days) x (Yrs. ExpJTO years) x hours/event

CDI (mgfkg-day) (Noncarclnogenlc) • WC
x DP x (SSA/BW) x 10-3 UcnO x (*
Evenls/366 days) x hours/event

(1) Sources: EFH. 1897: Exposure Factors Handbook.

00
4^
00
Ol

EPA. 1989a: Rbk Assessment Guidance for Supertax). Vo). 1: Human Health Evaluation Manual, Part A. OERR. EPA/S40/i-aett02.
ORD. 1992a: Dermal Exposure ASMSSm.nl: Prinĉ M and Applications. EPA/eoo/8-81/01 IB
NCEA, 19B8d: Risk AsMSsm.nl Guidance tor Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1996 NCEA-W-0384.

tOro
1of1



TABLE 30.18
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebfng Steel Company Superlund Sta

Scenario Timeframe: Current/Future
Medium: Delaware River Surface Water
Exposure Medium: Air
Exposure Point Water Vapors at Showernead
Receptor Population: Resident
.Receptor Age: Adult _____

Exposure Route

inhalation

Parameter
Coda

AC

IR
BW
6T

» Events

ET
Yrs. Exp.

70 years
Bloaval.

PwsflMter DclWUon

Air Concentration (voialitos)

Intoleitkin Rjrts
Body Weight
Number of Exposure Hour* Per Day
Number of Exposure Events Per Year

Number of Exposure Hours Per Day
Number of Year* Exposed to the
Contaminant
Average AduNUMIms
BtoavaNabMy Factor

Units

mgnn

m'/hour
"<9

hours per day
days per year

hours per day
years per Matima

years

RME
Value

See Table 3.6

1.0
70
0.2
385

0.2
30

70
1.0

RME
Rattan*/
Reference

(D
(1)
(D
(D

(D
(D

0)
(1)

CT
Value

sW Table 3.5

1.0
70

0.13
360

0.13
0

70
1.0

CT
Rationale/
Reference

(1)
d>
(D
(D

(1)
(1)

(D
(D

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg-day)
(Carcinogenic) = AC x Bloaval. (100%) x
[IR/BW) x (« Events/365 days) x (Yrs
Exp/70 years)

GDI (mgftg-day) (Non-Carcinogenic) = AC
x Bfcaval x (IR/BW) x (* eventvaas days)

(1) Sources: EFH, 1DB7: Exposure Factors Handbook.
EPA, 188»a: Rbk Assessment Guidance for Supertax). Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89*002.
S.A. Foster and P. C. Chrostowskl. 1087 'Inriatatlon Exposures to Volatile Organic Contaminants In the Shower

00

0̂0
01too
_x
(O

10f1



TABLE 30.18
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoeMng Steal Company Supertax) Ske

Scenario Tbnalrame: CumnVFuhre
Medium: Delaware River Surface Water
Exposure Medium: Air
Exposure Point: Water Vapor* at Shnwrtwad
Receptor Population: Resident
Receptor Ape: Chid___________

Exposure Routs

Inhalation

Parameter
Code

AC

IR
BW

70 year*

ET
* Events
Yrs.Exp.

Bloaval.

P3CeVit4iwr DtflnUoi

Air Conoentradon (volaUles)

Inhalation Rate
BodyWelaht
Amage Adult Ufetkne

Number of Exposure Hours Per Day
Number of Exposure Events Per Year
Number of Years Exposed to the
ContanHrant
Bbavalabliy Factor

Units

mg/m'

m'/hour
kg

years

hours per day
day* per year

years per lifetime

RME
value

See Table 3.5

1.0
15
70

0.2
365
e

1.0

RME
Rationale/
Reference

(1)
(1)
(1)

0)
(D
(D

(1)

CT
Value

See Table 3.5

1.0
19
70

0.13
360
e

1.0

CT
Rationale/
RofofWicft

<i)ID(D

o)(D<n
<»>

Intake Equation/
Model Name

Chronic Dally Intake (CDI) (mg/kg-day)
(Carcinogenic) = AC x Btoaval. (100%) x
(IR/BW) x (ff Events/385 days) x (Yrs.
Exp.no years)

CDI (mg/kg-day) (Non-Carcinogenic) • AC
x BtoavaB. x (IR/BW) x (# Events/366 days)

(1) Sources: EFH. 1997: Exposure Factors Handbook.
ERA, 1988a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/S40/1-4IWD02.
S.A. Foster and P. C. Chroslowski, 1987 'Inhalation Exposures to Volatile Organic Contamknnts ki the Shower-

00
-U
00
01
COô

2
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TABLE 30.20
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebing Steal Company Superfund Sto

Scenario Timelrame: Current/Future
Madkrni: Grata Creek Surface Water
Exposure Medkim: Surface Water
Exposure PoM: Surtaca Water
Receptor Population: Resident
Receptor Age: Adu»________

Exposure Route

tngestlon

Dem*

Parameter
Code

WC

Dl
EF

Yrs. Exp.

BW
70 years
BtaavaL

WC

BW
• Events

ET
Yrs. Exp

70 years
DP

SSA

Parameter Definition

Water Conoentratkxi

Daiylngesl ton rate
Number of Exposure Events Par Year

Number of Year* Exposed to the
Contaminant
Body weight
Average Adult LHethie
Bbavalsbllty Factor
Water Concentration (eeml-voMltes)

Body Weight
Number of Exposure Events Per Year

Number of Exposure Hours Per Day
Number of Years Exposed to the
Contaminant
Average Adult Lifetime
Dermal PenmeabMry constant for the
subject contaminant
SOn Surface Area

Unto

mgn.

L/day
days per year

years per Metlme

kB
years

mg/L

KB
days per year

hours/day
years per fifotlme

years
cm/hr

cm'

RME
Value

See Table 3.8

0.1
104

30

70
70 .
1

See Table 3.6

70
104

2
30

70

Chemical Specie

8,800

RME
Rationale/
Reference

(D
<D

0)

(1)
01
(1)

(D
<1)

0)
(1)

(D
(<)

(D

CT
Value

See Table 3.8

0.1
62

B

70
70
1

See Tabte 3.8

70
52

1
9

70

Chemical Specific

8.600

CT
Rationale/
Reference

(Dd)
0)
d)d)(i)

(i)d)

d)in
(D
(D
d)

Intake Equation*
Model Name

Chronic Dally intake (CDI) {mg/kg-day)
Carcinogenic) = WC x 01 x (%
Btoavad./BW) x (EF/385 days) x (Yrs.
Exp /TO years)

CDI (mg/kg-day) (Non-Carcinogenic) *
WC x Dl x (Bloaval./BW) x (EF/365 days)

COI (mgAg-day) (Carcinogenic) <= WC x
DP x (SSA/BW) x 10-3 x (* EveNj/3«S
da,s) x (Yrs. £xpJ70 years) x 6T

CDI (mg/kg-day) (Noncarclnogenlc) - WC
X DP X (SSA/BW) x 10-3 Ucm3 X (f
Events/369 days) x ET

00
0̂001
CDo_1
(O
01

(1) Sources: EFH. 1097: Exposure Factors Handbook.
EPA,1889a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/S4W1 -89/002.
ORO. 1B92a: Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/011B
NCEA. 1998d: Risk Assessment Guidance for Superfund Volume I: Human Health Evalualion Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1908 NCEA-W-0364.
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TABLE 30.21
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roetthg Steal Company Superfund SKe

Scenario Tbneframe: CumrtfJtm
Medkim: Crafts Creek Surface Water
Exposure Medkm: Surface Water
Exposure Point: Surface Water
Receptor Population: Resident
Receptor Age: Chid

Exposure Route

Ingestlon

Dermal

Parameler
Code

We

Dl
BW

Hours
EF

Yrs.Exp.

70 years
Btoflvrt.

we

BW
70 year*

* Events
ET

Yrs. E«p.

OP

SSA

Parameter Definition

Water Concentration

Daly Ingestkm rate
Body weight

Number of Exposure Hours Per Day
Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant
Average Adult Lifetime
BtavalabUy Factor
Water Concentration

Body Weight
Average Adult Lifetime

Number of Exposure Events Per Year
Number of Exposure Hours Per Day
Number of Years Exposed to the
Contaminant
Dermal PermeataMty constant for the
subject contaminant
Skin Surface Area

•

Units

mg/L

L/day
kg

hours per day
days per year

years per Matkne

years

mg/L

kg
years

days per year
hours per day

years per lifetime

em/hr

cm'

RME
Value

See Table 3.6

0.1
IS

2
104
6

70
1.0

See Table 3.6

16
70

104
2
a

Chemical Specific

4.000

RME
Rationale/
Reference

(1)
(1)

(1)
(1)
(D

(1)
(1)

(1)
(1)

(1)
0)
(D

<1>

CT
Value

See Table 3.6

0.1
19

1
52
a

70
1.0

See Table 3.6

15
70

62
1
6

Chemical Specific

4,000

CT
Rationale/
Reference

0)
(1)

(1)
(1)
(D

(1>
(D

(1)
(D

0)
(1)
(1)

(1)

Intake Equation/
Model Name

Chronic Daly Intake (COI) (mg/kg-day)
(Carcinogenic) = WC x Dl x (%
Jloaval JBW) x (EF/365 days) x (Yrs.
ExpJ70 years)

CDI (mg/kg-day) (Non-Carcinogenic) *
WC x Dl x (BioavallVBW) x (EF/36S days)

CDI (mg/kg-day) (Carcinogenic) = WC x
DP X (CSA/BW) X 10-3 X (# Events/365
days) x (Yrs. ExpVTO years) x hours/event

CDI (mg/kg-day) (Noncarclnogenlc) = WC
X OP X (SSA/BW) X 10-3 Ucm3 x (#
Events/365 days) x hours/event

00•u
0001
COo
CO
0>

(1) Sources: EFH. 1897: Exposure Factors Handbook.
EPA. 19B9a: Risk Assessment Guidance tar Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/S40/1-86/002.
ORD, 1992a: Dermal Exposure Assessment: Pr!nck*>e and Apptalions. EPAffiOO/8-91/01 IB
NCEA, 19980: Risk Assessment Guidance tar Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12.1998 NCEA-W-0384.
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TABLE 30.22
VALUES USED FOR DAILY INTAKE CALCULATIONS

Rootling Steel Company Superiund Site

Exposure Route

Ingestion

Scenario Tlmeframe: Current/Future
AKflum: Consumable Fish
Exposure Medium: Animal Tissue
Exposure PoW: Fish from Crafts CrMk
tecaptor Population Resident
Receptor Age: AduK

Parameter
Code

FC

Ft
BW

70 year*
Bfcaval.

EF
Yrs.Exp

Parameter Definition

Concentration of Chemical In Fish Tissue

Fish Ingestton Rate
Body Weight

Average AduHLIeflme
BtoavatebHiy Factor
Number of Exposure Events Per Year
Number of Years Exposed to the
Contflfnkvnt

Unit

mg/kg

gVmeal
KB

years

meals per year
years per Heltme

RME
Value

See Table 3. 7

64
TO

70
1

366
30

RME
RattonaW.
Reference

(1)
0)

0)
0)
(D
(1)

CT
Value

See Table 3.7

20
70

70
1

52
B

CT
Rationale/

• Reference

(D
d)

(1)
(1)
(D
(D

Intake Equation/
Model Name

Chronic Daly Make (GDI) (mg/kg-day)
(Carcinogenic) = FC x Fl x (Btoaval VBW) x
EF/365 days) x (Yrs. Exp/70 years) x 10Jkg/g

GDI (mg/kd-day) (Non-CarclnootrUe) » FC x
Fl x (Btoaval VBW) x (EF/3S6 days) x 10 Vfl

(t) Sources EPA, 1BB8ac Risk Assessment Guidance lor Superiund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAfc40/1-e»002,
USOOC. 1860: Unled States Department of Commerce. Fisheries of It* United Slates. (Based upon 1M9 U.S. average fish consumption of 18.9 Hn/personfyear.)

00

0̂001
COo_1
tO-g
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TABLE 30.23
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebdng Steel Company Superiund SKa

Scenario Thieframs: Current/Future
Medkm: Consumable Fish
Exposure Medbm: Anknal Tissue
Exposure PC** Fish from Crafts Creek
Receptor PopuMior[ Resident
Receptor Age: CUM

EXDOIUre ROUto

Ingasllon

Parameter
Code

FC

Fl
BW

Toysan
BtoavalL

EF
Yr».Exp.

Parameter DefinHon

Concentralion of Chemical In Fish Tissue

FlihlngesllonRato(2)
Body Weight

Average Adult Lifetime
BbawHabltty Factor

Number of Exposure Events Per Year
Number of Years Exposed to the
Contaminant

Units

mg/kg

0/meal
kg

years

meals per year
years per Retime

RME
Value

See Table 3.7

8
15

70
1

365
6

RME
Rational
Reterertce

(D
(1)

(D
(1)

(1)
(1)

CT
Value

See Table 3.7

e
15

70
1

365
6

CT
Rationale/
Reference

(1)
(D

(1)
(1)

(D
(D

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg-day)
(Carelnogente) - FC x Fl x (Bioaval 7BW) x
lEF/366 days) x (Yrs. Exp770 years) x 10
Vg

CDI (mg/kd-day) (Non-Carcinogenic) = FC
x Fl x (Bloavat/BW) x (EF/365 days) x 10
Vg

(1) Sources: EPA, 1989a: Risk Asseisment Guidance for Superiund. Vol. 1: Human Health Evaluation Manual, Part A, OERR. EPA/S4W1-8B/002.
USDOC, 1B9O; UnHed States Department of Commerce. Fisheries of Ine United Stales. (Based upon 1989 U.S. average fen consumption of 15.9 ftx/person/year.)

(2) FWENC, 199Bt>, Personal communfcalbn November 4,1998.

00Ji.
00
U1
COo
CO
00
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TABLE 30.24
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebHng Steel Company Superfund Sle

Scenario Tkneframe: Future
vtodufii! Groundwater
Exposure Medium: Groundwatar
Exposure Point: Tap water
Racopta Population: Resident
Receptor Age: Adut______

Exposure Route

Ingestion

Dermal

Parameter
Code

We

01
BW

Bkravl.
70 Yrs.

EF
Yrs. Exp.

WC

DP

BW

Bbavil.
* Events
70 Yrs.
SSA
ET

Yrs. Exp.

n n •••!•!•• f\siftiAin-iiramnciBr ucinDon

Water Concentration

DatyingetUonRato
Body Weight

BtoavaHablly
Average Adult LfeUma
Number of Exposure Events Per Year
Number of Exposure Years Per Lifeline
Water Concentration

Dermal PameabHty constant lor the
subject contarrrinanl
Body Weight

BfeavatebWy
Number of Exposure Events Per Year
Average AduH Lifetime
Skin Surface Area
Number of Exposure Hours Per Day
Number of Exposure Years Per Lifetime

Unks

rng/L

Uday
kg

years
days/year

years/lifetime
rng/L

cm/hr

kg

days/year
years
cm1

hours/day
yeara/Metime

RME
Value

See Table 3.0

2.0
70

1
70

365
30

See Table 3.0

ChemfcaJ Specific

70

1
365
70

18.200
0.2
30

RME
Rationale/
Reference

(1)
(1)

(1)
(1)
(1)
(1)

(1)

(1)

(1)
d)
(1)
(1)
d)
(1)

CT
Value

See Table 3.D

1.4
70

1
70
360
9

See Table 3.8

Chemical specific

70

1
350
70

18,200
0.13

9

CT
Rationale/
Reference

(1)
(D

(D
(1)
(1)
(D

(D

(D

(D
(1)
(1)
(D
(D
(1)

Intake Equation/
Model Name

COI (Carcinogenic) = WC x Dl x (%
BbaviUBW) x (EF/366 days) x (Yrs. Exp/70
years)

COI (Noncarclnogenlc) = WC x CT x
(BbavaSVBW) x (EF/366 days)

COI (mg/kg-day) (Carcinogenic) •= WC x
DP x (SSA/BW) x 10-3 x (* Events/385
days) x (Yrs. ExpJTO years) x ET

COI (mg/kg-day) (Noncarclnogenlc) = WC
x DP x (SSA/BW) x 10-3 L/cm3 x (*
Evenlŝ oS days) x ET

(1) Sources. EFH. 1987: Exposure Factors Handbook.
EPA.1989* Risk Assessment Guidance for Superfund. Vol. 1: Human Hsalth Evaluation Manual, Part A. OERR. EPA/640/1-89TO02.
ORD, 1M2a: Dermal Exposure Assessment: Principles and Applcalkms. EPA/BOO/8-91/01 IB
NCEA, 1088d: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12,1998 NCEA-W-0364.

00
4^
00
Oltoo-X
(Oto
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TABLE 30.25
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebling Steel Company Superfund Ska

Exposure Route

Ingestkm

Dermal

Scenario Tlmeframe: Future
Medum: Groundwaler
Exposure Medium: Groundwaler
Exposure Point: Tap Water
Receptor Population: Resident
Receptor Age: CMd

Parameter
Cod*

we

01
BW

BtoavL
70 Yrs.

EF
Yrs. Exp.

we

DP

BW

Btoavl
* Events
70Yrs.

SSA
ET

Yrs.Exp.

Parameter Defnaton

Water Concentration

Dally ing asflon Rate
Body Weight

Bloavallab»y
Average Adut Lifetime
Number of Exposure Everts Per Year
Number of Exposure Years Per Ufetime
Water Concentration

Dermal Permeablly constant for the
subject contaminant
Body Weight

BkavailabiBty
Number of Exposure Events Per Year
Average Adul Lifetime
Skin Surface Area
Number of Exposure Hours Per Day
Number of Exposure Years Per Ufetime

UrHtt

mpA

LMay
kg

years
days/year

yearMrtetlme
mg/L

cnWhr

kg

days/year
years
cm'

hours/day
years/IXenme

RME
Value

See Table 3.0

1.0
15

1
70
365
6

See Table 3.9

Chemical Specific

15

1
365
70

7.640
0.2
6

RME
Rationale/
Reference

(D
(D

(1)
(D
(D
(D

(D

(D

(1)
(1)
(1)
(D
(1)
(D

CT
Value

Sea Table 3.6

O.B
15

1
70
350
6

See Tat* 3.9

Chemical Specific

15

1
360
70

6,640
0.13
6

CT
Rationale/
Reference

(D
(1)

0)
(<>
(t)
(D

(1)

, (1)

(1)
01
(i)
(i)
0)
(0

Intake Equation/
Model Name

GDI (Carcinogenic) « WC x Dl x (%
BkxntiL/BW) x (EF/365 days) x (Yrs. ExpVTO
years)

CDI (Noncarclnogenlc) = WC x Dl x
(Bloaval./BW) x (EF/366 days)

GDI (mg/Kg-day) (Carcinogenic) » WC x
DP x (SSA/BW) x 10-3 x (* Events/385
days) x (Yrs. Exp./70 years) x ET

CDI (mg/kg-day) (Noncarclnoganlc) • WC
x DP X (SSA/BW) x 10-3 L/cm3 x (*
Events/365 days) xET

(1) Sources: EFH, 1997: Exposure Factors Handbook.
ERA, leeea: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-89/002.
ORD, 1992a: Dermal Exposure Assessment Principles and Applications, EPA/600/8-91/011B
NCEA. 1898d: Risk Asseesment Guktance for Superfund Volume I: Human Heath Evaluation Manual. Supplemental Guidance Dermal Risk Assessment Interim Guidance.

External Review Draft May 12,1996 NCEA-W-03W.

00

0̂0en<oo
10oo
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TABLE 30.28
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebHng Sled Company Superfund Sl»

Exposure Route

Ingestfon

Scenario Tkneframe: Future
MJodurn: GrouiKnvBter
Exposure Medkirn: Oroundwater
Exposure Point TapWattr
ReeeptoPoputaMon: Sto Worker
Receptor Age: Adult

Parameter
Code

w6

CM
BW

Btoavl.
TOYrs.

EF
Yrs. Exp.

Parameter Definition

Water Concentration

DalytnoestfonRale
BodyWetght

BtoavalaWlly
Average Adult Lifetime
Number of Exposure Everta Per Year
Number of Exposure Yean Per Lifetime

Unto

mg/L

L/day
Kg

years
dayVyear

years/ffelbne

RME
Value

See Table 3.B

1.0
70

1
70

250
25

RME
Rationale/
Reference

(1)
m
(1)
(1)
(1)
(1)

CT
Value

See Table 3.S

1.0
70

1
70
210
a

CT
Rationale/
Reference

(1)
(D

(1)
H)
(D
(1)

Intake Equation/
Model Name

GDI (Carcinogenic) = WC x Dl x (%
Btoavl./BW) x (EF/366 days) x (Yrs Exp/70
year»)

GDI (Noncarclnogenlc) = WC x Dl x
(Btoavan VBW) x (EF/36S days)

(1) Sources: EFH, 1907: Exposure Factors Handbook.
EPA. 1980a: Risk Assessment Guidance for Superiund. Vol. 1: Human HeaHi Evaluation Manual. Part A. OERR. EPA/S40/1-BO/002.

00
4^
00
Ol
(Ooroo 1of1



TABLE 30.27
VALUES USED FOR DAILY INTAKE CALCULATIONS

Roebtog Steel Company Superfund Sle

Scenario Tlmeframe: Future
Medum: Groundwater
Exposure Medium: Air
Exposure Point Water Vapor* at Showerhead
Receptor Population: Resident
Receptor Age: Adult_____________

Exposure Route

Inhalation

Parameter
Code

AC

IR
BW
ET

f Events

Yrs. Exp.

70 years
Btoavaa

ParaiiietHi Deflnnion

Air Concentration (vdaties)

Inhalation Rale
Body Weight
Number of Exposure Houre Per Day
Number of Expotum Event* Per Year

Number of Yean Exposed to the
Contaminant
Average Adult UMkne
nioavalabtty Factor

Unit*

rng/m

m'/hour
kg

hours per day
days per year

years per Hfeume

years

RME
Value

See Table 3.10

1.0
70
0.2
366

30

70
1.0

RME
Rational*!
Roforenco

(D(i)ID(D

o
(D(i)

CT
Value

See Table 3.10

1.0
70

0.13
350

0

70
1.0

CT
Rational*/
Reference

(1)
(1)
(1)
(1)

(D

(1)
<<)

Intake Equation?
Model Name

Chronic DaHy Intake (GDI) (mgVkg-dayj
(Carcinogenic) = AC x Btoaval. (100%) x
;|R/BW) x (« Events/368 days) x (Yrs.
Exp./70 years)

GDI (mgfcg-day) (NoivCarclnogenlc) •= AC
x Btoavall. x (IIVBW) x (# Eventides days)

(1) Sources: EFH. 1907: Exposure Factors Handbook.
EPA. 1969a: Risk Assennwnt Guidance for Superftind. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-89/002.
S A Foster and P. C. Chrostowskl. 1987 Inhalation Exposures to Votatle Organic Contaminants in the Shower-

00-u
00
Ol<oorooro
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TABLE 30.28
VALUES USED FOR DAILY INTAKE CALCULATIONS

RoebUng Steel Company Superfund Site

Exposure Route

Inhalation

Scenario TliTteframe: Future
Meolum: Groundwoter
Exposure Medkm: Mr
Exposure Point Water Vapors at Showerhead
Receptor Population: Resident
Receptor Age: CMd

Parameter
Code

IR

BW
70 years

ET
* Events
Yrs. Exp.

KoavaK.

Parametof Definition

Air Concentration (voJatles)

Inhalation Rale
Body Weight
Average AduK Lifetime

Number of Exposure Hours Per Day
Number of Exposure Events Per Year
Number of Years Exposed to the
Contain Ins nt
BkovallabiKy Factor

Units

mg/m

m3/hour
kg

years

hours per day
days per year

years per Wettme

RME
Value

See Table 3.10

1.0
15
70

0.2
365
6

1.0

RME
Rationale/.
Reference'

(t)
<i>
(1)

(1)
(1)
(D

(1)

CT
Value

Ss» Table 3.10

1.0
15
70

0.13
360 '
6

1.0

CT
Rationale/
Reference

(1)
(D
(1)

(1)
(1)
<D

(1)

Intake Equation/
Model Name

Chronic Daly Intake (GDI) (mg/kg-day)
Carcinogenic) = AC x BtoavaH (100%) x
IR/BW) x (* Events/365 days) x (Yrs. Exp./TO

years)

GDI (mg/kg-day) (Non-Carcinogenic) = AC x
Btoavail. x (IR/BW) x (» EveiKV385 days)

(1) Sources: EFH, 1B97: Exposure Factors Handbook.
EPA.1089a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-89/002.
S A Foster and P. C. Chroslowskl, 1987 Inhalation Exposures to Volatte Organic Contaminants In the Shower

00•u
00
Ulto
Oto
Ow
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TABLE 31
NON-CANCER TOXICITY DATA •- ORAUDERMAL

RoeblirK) Sleel Company Superfund Silt

Chemical
ol Potential

Concern

TricMoroelhene

Bis|2-ethytw>«yl)pnlhalate

Pentachkxopnenol

HexaeMoroberuem
2,4-DinitrolohJene

Dibenzoluran

Acenaphrhytene

Benzo(a)Pyrene

Benzo(g.h.i)perylene
Benzo(a)anthracene
Benzo(b)lluoranthene
Benzo(k)fluoranthene

Chrysene
Dibenz(a.h|anthracene
lndeno( 1 ,2,3-cd)pyrene

Phenanlhrene
4.4'-DDD
4,4- DDE

AkJiin
DteWnn

Endosullan SuHale
Endrin Aldehyde
Endrin Kelora

HsplacMor Epoxide
Arodor 1242
Arodor 1248
Arockx1254
Arodor 1260

Barium
Manganese
Antimony

Arsenic
Beryllium
Cadmium
Crtronwjm

Copper
Lead

Mercury! 7)

Mercury(B)

Chronic/
Subchronlc

Chronic

Chronic

Chronic

Chronic
Chronic

Chronic

-
-

•

Chronic
Chronic

-
•
-

Chronic
•

Chronic

Chronic
Chronic
Chronic

Chronic
Chronic
Chronic
Chronic
Chrome

.
Chronic

Chronic

Oral RID
Value

60E-03

2.0E-02

30E42

8.0E-04
2.0E-03

4.0E-03

-

-

.

30E-05
S.OE-05

-
-

1.3E-05
-
-

20E-05

7OE-02
1.40E-OV
4.0E-04

30E-04
20E-03

100E-03'"
500E-03""

40E-02

30E-04

1.0E-04

Oral RID
Units

mg/kg-oay

mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day

mg/kg-day

-
-

-

-

-

mg/kijday
mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kgday
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day

mg/kg-day

Oral lo Dermal
Adjustment Factor (1)

100%

100%

100%

100%
100%

100%

-

-
-

-
-

100%
100%

.

100%
-
-

100%

100%
100%
100%

100%
100%
100%
100%
100%

100%

Adjusted
Dermal
RID (2)

60E-03

2.0E-02

30E-02

BOE-04
2.0E-03

4.0E-03

-

-

30E-05
50E-OS

-
1.3E-05

.
-

20E-05

70E-02
1.40E-OV
4.0E-04

30E-04
2.0E-03

100E-03"1

500E-03""
4.0E02

30E-04

Units

mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

•

-

-

-

-

-
mg/kg-day
mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Primary
Target
Organ

liver

liver; kidney

liver
neurotoxicity

-

liver
liver

-

liver

eye

kidney
CNS

longevity, blood
glucose.

cholesterol
skin

small intestines
kidney

gastro-intestine
gaslro -intestine

Immune System
fetal neuro-

development
adult pareslhesia

Combined
Uncertainty /Modifying

Factors

1000

100

100
100

-
1000
100

-
1000

300

3
1

1000

3
300
10

500

1000

10

Sources ol RID:
Target Organ

EPA-NCEA
provisional value

IRIS

IRIS

IRIS
IRIS

EPA-NCEA
provisional value

-

IRIS
IRIS
IRIS
IRIS

-
IRIS

IRIS

IRIS
IRIS
IRIS

IRIS
IRIS
IRIS
IRIS

HEAST

IRIS

IRIS

Dales ol RID:
Target Organ (3)

(MM/DD/YY)

08/06/98

08/06/96

07/09/98

07/09/98
07/09/98

07/09/98

07/09/98

07/09/98

07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98

07/09/98
07/09/98
07/09/98
07/23/98
05/00/95
07/09/98
07/09/98

05/14/00

00•u
00
01
(Oo
N)o
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TABLE 31
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Roebling Steel Company Superfund Site

Chenucal
of Potential

Concern

Nickel
Silver

Thallium
Vanadium

Zinc

Chronic/
Subchronic

Chronic
Chronic
Chronic
Chronic
Chronic

Oral RID
Value

2.0E-02
5.0E-03
70E-05
70E-03
3.0E-01

Oral RfD
Units

mg/kg-day
mg/k9-day
mg/kg-day
mg/kg-day
mg/kg-day

Oral to Dermal
Adjustment Factor (1)

100%
100%
100%
100%
100%

Adjusted
Dermal
RfD (2)

2.0E-02
50E-03
70E-05
7.0E-03
3.0E-01

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Primary
Target
Organ

body weight
skin
liver

longevity
blood

Combined
Uncertainly/Modifying

Factors

-
3

100
3

Sources of RfD:
Target Organ

IRIS
IRIS
IRIS

HEAST
IRIS

Dales of RfD:
Target Organ (3)

(MM/OD/YY)

07/09/98
06/03/98
07/09/98
05/00/95
07/09/98

(1) Regional Guidance
(2) Dermal RfD * Oral RfD x Gl Absorption (or the Oral/Dermal Adjustment Factor;
(3) Refers lo the date the database (i e IRIS. HEAST) was searched for the RfD and target organ.
(4) RfD Value is for food' form of manganese.
(5) RfD Value is (or food1 form of cadmium.
(6) RfD Value Is for Chromium VI.
(7) Mercuric Chloride was used for sods.
(8) Methyl Mercury was used for fish tissue.

Definitions: IRIS - Integrated Risk Information System
HEAST = Health Effects Assessment Summary Tables
EPA - Environmental Protection Agency
NCEA * Superfund Health Risk Technical Support Center
CNS = Central Nervous System
• = Not Applicable/Not Available

Source: IRIS. On-line July 1998c
HEAST. EPA 540R-95036. May 1995
NCEA

00
4*.
00
O1
(Oo10o
01
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TABLE 32
NON-CANCER TOXICITY DATA -- INHALATION

Roebling Steel Company Superfund Site

Chemical
of Potential

Concern

Pentachlorophenol

Hexachlorobenzene
2,4-Dinitrotoluene

Dibenzofuran

Acenaphthylene
Benzo(a)Pyrene

Benzo(g,h,i)perylene
Benzo(a (anthracene
Benzo(b )fluoranthene
Benzo(k)(luoranthene

Chrysene
Dibenz[a,h]anthracene
lndeno(1 ,2,3-cd)pyrene

Phenanthrene
Aldrin

Dieldrin
Endosulfan Sulfate
Endrin Aldehyde
Endrin Ketone

Heptachlor Epoxide
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Barium
Manganese
Antimony
Arsenic

Beryllium
Cadmium
Chromium

Chronic/
Subchronic

-
.
-
.

-
-
-
-
-
-
-
-
-
-
.
-
-
-
-
-
-
'-
-
-

Chronic
Chronic

-
-

Chronic
.

Chronic

Value
Inhalation

RfC

-
-

.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

•
-
-
-

4.9E-04
5.0E-05

-
-

2.0E-05
-

3.5E-07

Units

-

.

.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

mp/m3

mg/m3

-
-

mg/m3

-
mg/kg-day

Adjusted
Inhalation
RfD(1)

-
.

.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.

1.4E-04
1.4E-05

-
-

5.7E-06
.

1.0E-07

Units

-

.
*.

.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

mg/kg-day
mg/kg-day

-
-

mg/kg-day
-

mg/kg-day

Primary
Target
Organ

-
.
-
.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

kidney
CNS

-
lung

-
none

Combined
Uncertainty/Modifying

Factors

-

100
100

.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
3

1000
-
-

300
-

500

Sources of
RfC:RfD:

Target Organ

-

IRIS
IRIS

EPA-NCEA
provisional value

-
-
-
-
-
-
-
-
-
-

IRIS
IRIS

-
-
-

IRIS
-
-

IRIS
-

IRIS
HEAST

-
-

IRIS
IRIS

EPA-NCEA
provisional value

Dates (2)
(MM/DD/YY)

07/09/98

07/09/98
07/09/98

07/01/98

07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
07/09/98
05/00/95
07/09/98
07/09/98
07/09/98
07/09/98
07/23/98
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TABLE 32
NON-CANCER TOXICITY DATA -- INHALATION

Roebling Steel Company Superfund Site

Chemical
of Potential

Concern
Copper
Lead
Nickel
Silver

Thallium
Vanadium

Zinc

Chronic/
Subchronic

-
'

-
-
. . ,.
-
-

Value
Inhalation

RfC
-
.
.
-
.
-
-

Units

-
.
-
-
-
-
-

Adjusted
Inhalation
RfD(1)

-
.
-
-
-
-
-

Units

-
-
-

. 4

-

-

-

Primary
Target
Organ

-
-
-
-
-

-

Combined
Uncertainty/Modifying

Factors
-
-
-
-
-

-

Sources of
RfC:RfD:

Target Organ
HEAST

-
IRIS
IRIS

-
IRIS
IRIS

Dates (2)
(MM/DD/YY)

07/01/98
07/09/98
07/09/98
08/03/98
07/01/98
07/23/98
07/09/98

(1) Inhalation RfD = (Inh RfC/70 kg) * (20 mj/day)
(2) Refers to the date the database (i.e. IRIS, HEAST) was searched for the RfC and target organ.
Definitions: - = Not Applicable/Not Available

IRIS = Integrated Risk Information System
HEAST = Health Effects Assessment Summary Tables
ERA = Environmental Protection Agency
NCEA = Superfund Health Risk Technical Support Center
CNS = Central Nervous System
- = Not Applicable/Not Available

Source: IRIS, On-line July 1998c
HEAST, EPA 540R-95036, May 1995
NCEA

00
•U
03cn
tOoroo
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TABLE 33
CANCER TOXICITY DATA - ORAL/DERMAL

RoeWing Steel Company Superfund Site

00*».
00encooroo
00

Chemical
of Potential
Concern

Trichloroethene
Bfs(2-ethy«iexyl)pMhal8te

Pentachlorophenol
Hexachlorobenzene
2.4-Dtnilrotoluene

Dibenzofuran
Acenaphthytene
Benzo(a)Pyrene

Benzo(g.h,i)pervlene
Benzofa )anthracene
Benzo(b)rtuoranthene
Benzo(k)rluoranlhene

Chrysene
Dibenz|a,h|anlhracene
lndeno|1.2,3-cd)pyrane

Phenanthrene
4,4'-DDD
4.4'-DDE

AWrin
Beta-BHC
DieMrin

Endosulfan SuHale
Endrin Aldehyde
Endrin Ketone

Heplachlor Epoxlde
Arodor 1242
Aroclor 1248
Arodor 1254
Arodor 1260

Barium
Manganese
Antimony
Arsenic

Beryllium
Cadmium
Chromium

Copper
Lead

Mercury
Nickel
Silver

Thallium
Vanadium

Zinc

Oral Cancer Slope Factor

1.1E-02
1.4E-02
1.2E-01
1.6E«00
.

-
7.3E«00

7.3E-01
7.3E-01
7.3E-02
7.3E-03
7.3E-KX)
7.3E-01

-
2.4E-01
3.4E-01
1.7E«01
18E*00
16E«01

-
9.1E«00
20E«00
2.0E+00
2.0E*00
2.0E*00

.

1.5E«00
.
-
-

.

Oral lo Dermal
Adjustment

Factor

100%
100%
100%
100%
.
.

100%
.

100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%

.

100%
100%
100%
100%
100%

-
-

100%

.

.

.

.

.

-

Adjusted Dermal
Cancer Slope Factor ( 1 )

1.1E-02
HE-02
1 2E-01
16E»00

.

7.3E*00

7.3E-01
7.3E-01
73E412
7.3E.03
7.3E«00
7.3E-01

2.4Efl1
34E-01
17E»01
18E«00
16E«01

9.1E*00
20E-00
2.0E«00
2.0E«00
20E«00

.

-
1.5E«00

-

Units

1/mg/kg/day
1/mg/kQ/day
l/mg/kg/day

1/mgAg/day

.

.
1/mg/kg/day

.
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day

-
1/mg/kg/day
1/mg/kg/day .
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day

.

1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kgfday

-
-
-

1/mg/kg/day

-
.
-

-
-
.

-

Weight of Evidence/
Cancer Guideline

Description

B2
B2
B2
.
D
D
82
D
B2
B2
B2
B2
B2
B2
D
B2
B2
B2
C
B2

B2
•

B2
B2
62
B2
B2
-
0
D
A
-
-

A(3)
D
B2
0

D
D
-
D

Source

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

Dale (2)
(MM/DD/YY)

08/05/98
08/05/98

07/01/98
07/01/98

07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/23/98
07/01/98
07/01/98
07/01/98
07/01/98
08/03/98
07/01/98
07/01/98
07/01/98

(1) Dermal Slope Factor = Oral Slope Faclor/GI Absorption (or the Oral/Dermal Adjustment Factor)
(2) Relers lo the dale IRIS was searched tor the WOE/Cancer Guideline Description.
(3) Chromium VI, Inhalation Only
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TABLE 33
CANCER TOXICITY DATA - ORAUOERMAL

RoeWiog Steel Company Superfund Site

Chemical
of Potential
Concern

Oral Cancer Slope Factor Oral lo Dermal
Adjustment

Factor

Adjusted Dermal
Cancer Slope Factor ( 1 )

Units Weight of Evidence/
Cancer Guideline

Description

Source Date (2)
(MM/DO/YY)

EPA Group:
A - Human carcinogen
B1 - Probable human carcinogen - Indicates that limited human data are available
B2 - Probable human carcinogen - Indicates sufficient evidence ki animals and

inadequate or no evidence In humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of nonordnogenitity

Weight of Evidence:
Known/Likely
Cannot be Determined
Not Likely

Definitions: IRIS * Integrated Risk Information System
WOE = Weight of Evidence
- > Not Applicable/Not Available

00*».
00
Ol
COorooto
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TABLE 34
CANCER TOXICITY DATA -- INHALATION

Roebling Steel Company Superfund Site

00
4 .̂
00tn<ooro

Chemical
of Potential
Concern

Pentachlorophenol
Hexachkxobenzene
2,4-DMtrololuene

Dibenzofuran
Acenaphthylene
Benzo(a)Pyrene

Benzo(g.h,i)perylene
Benzo(a)anthracene
Benzo(b)fluorantriene
B«nzo(k)fluoranthene

Chrysene
D*enz|a.h]anthr3cens
IndenoO .̂S-cdJpyrene

Phenanthrene
AWrin

Oieldrin
Endosulfan Sulfate
Endrin Aldehyde
Endrin Ketone

Heplachtor Epoxkto
Arockw 1242"'
Arodor 1248'"
Arodor 1254"'
Arodor 1260"'

Barium
Manganese
Antimony
Arsenic

Beryllium
Cadmium

Chromium1-"
Copper
Lead
Nickel
Silver

Thalium
Vanadium

Zinc

Unil Risk

4.6E-04
-
-
.

B.9E-04
-
-
.
-
-
-
-
.

4.9E-03
46E-03

.
-
.

2.6E-03
5.7E-04
57E-04
5.7E-04
S.7E-04
.
-
.

4.3E-03
2.4E-03
18E-03
12E-02
6.3E-04
.
-
.
.
.
•

Units

1/ug/mJ

-
-
.

1/ug/rrr1

-
-
-
-
-
-
.
.

1/ug/mJ

1/ug/nr1

-
-
.

1/ug/mJ

1/ug/nr1

1/ug/rrr1

1/ug/nv1

1/ugmT*
-
•
-

1/ug/nr1
1/ug/mJ

1/ug/mJ

1/ug/mJ

lAjg/rrr1

.

.
-
.

-

Adjustment
(2)

Inhalation Cancer
Slope Factor

1.6E+00
.
-
.

3.1E+00
-
f • '•

.
-
•

•
.

1.7E*01
1.6E*01

-
-
-

9.1E+00
20E»00
20E*00
20E»00
20E+00

-
-
-

15E+01
8.4E+00
6.30"'

4.1E*01
22E+00
.
-
-
-
.
-

Units

1/mg/kg/day
-
-
.

1/mg/kg/day
-

-
-
-
-
-
-

1/mg/kg/day
1/mg/kg/day

.
-
.

1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day

.
-
-

1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day
1/mg/kg/day

-
-

-
-

Weight of Evidence/
Cancer Guideline

Description

B2
B2
.
D

D
B2
D
B2
82
B2
B2
B2
B2
D
B2
B2
.
-
-

B2
62
-

B2
B2
.
D
D
A
B1
B1
A
D
B2
.
D
D
.
D

Source

IRIS
IRIS
IRIS
IRIS

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

Date(1)
(MM/DD/YY)

07/01/98
07/01/98
07/01/98
07/01/98

07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/01/98
07/23/98
07/01/98
07/01/98
07/01/98
08/03/98
07/01/98
07/23/98
07/01/98

(1) Refers to the dale IRIS was searched for the Unit Risk value and WOE.
(2) Inhalation CSF = (Inn Unil Risk • 70 kgVtfOrfVday' 10'J mg/ug)
(3) Inhalation CSF is for Chromium IV.
(4) Oral CSF used for particulars per IRIS
Definitions: • = Not Applicable/Not Available

IRIS = Integrated Risk Information System
NCEA = Superfund Health Risk Technical Support Center
kih * Inhalation
WOE - Weight of Evidence

Sources: IRIS. 1998c
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TABLE 34
CANCER TOXICITV DATA - INHALATION
Roebling Sleel Company Superfund Site

Chemical
of Potential
Concern

Unit Risk Units Adjustment
(2)

Inhalation Cancer
Slope Factor

Units Weight of Evidence/
Cancer Guideline

Description

Source Dale(1)
(MM/DD/YY)

NCEA

00J*
00
Ol
CPoro
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inarto Tbneframe: Currant
Population: CNM Trespasser
Ape: Chid________

TABLE 35.1.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
Roeblng Steel Company Superfund Sta

Mtdkjm

Surface Sol

Exposure
Mwfuffl

Surface Sot

Exposure
Point

Surface Sol

Chemical

Arsenic

(Total)

Carcinogenic Risk

Ingeslkm

2.85E-06

2.95E-06

Inhalatkm

4.63E-OQ

4.63E-09

Dermal

3.SSE-07

3S5E-07

Total Risk Across (Surface Sol]

Total Rhk Across All Media and Al Exposure Routes

Definitions:

Exposure
Routes Total

3.31 E-06

3.31E-06

3.31 E-08

3.31 E-06

Chemical

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

InQestton

•

Inhalation Dermal

•

Total Hazard Index Across AH Media and All Exposure Routes

Total [bngevty] HI «

Exposure
Routes Total

- ——————— •

-

' I
- - Not Applicable/Not AvalaWe
N/A = Not applicable because the exposure pathway was not quanllallvely analyzed.
Bolded Number* • Although exposure pathway (hows a carcinogenic risk HO4* or a noncardnogenic risk > 1, no Individual chemical In the pathway shows a carcinogenic risk >10"**or a noncardnogenic risk > 1

00«t
00tn
COoro
N)
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rb Thwframa: Current
r Population: ChM Trespasser

Receptor *pe: oiig________

TABLE 36.1.CT
RISK ASSESSMENT SUMMARY

CENTRALTENDENCY
RoebHng Steel Company Superlund Site

Medium

Surface Sol

Exposure
Madkm

Surface Sol

Exposure
Point

Surface Sol

Chemical

Arsenic

(Total)

Carcinogenic Risk

Ingeslkxi

T.38E-07

•

Inhalation

1.16E-09

-

Oermal

3.66E-07

-

Total Rbk Across [Surface Sol)
Total Risk Across Al Madia and Al Exposure Routes

Exposure
Routes Total

1.10E-08

1.10E-06

1.10E-06

1.106-08

Chemical

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-

•

Ingestlon

-

-

Inhalation

-

-

Dermal

-

•

Total Hazard Index Across Al Media and Aft Exposure Routes

Exposure

Routes Total

-

-

1 ' 1

Definitions:
• = Not Applicable/Not Available
M'A « Not applicable because the exposure pathway was not quantlatlvely analyzed.
Boldvd Numbers « Although exposure patrway shows a carcinogenic risk >10^warexican*ogflnterlsk> l.rolrrfvklualchemfcalhtrw^

oo
4 .̂
0001
<0oto
-a
w
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TABLE 3S.2.RME

RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
Roebfng Steel Company Superiund Sit*

UKfum

Surfac«So«

Scenario Tinwframe: Current
Raoeptor PopuMon: Downwind ReaMenl
KeoeptorAoo: AOUM

Exposure
Medkjm

AlrPartcuWea

Expouire
Point

Downwind Air
ParfcuMn

Chemical

inerte

(TOW)

Carcinogenic Risk

InQestfon

N/A

WA

Inhalalcn

1.20E-O8

1.20E-06

Dermal

N/A

WA

Total Rlak Aoroaa (Downwind Air ParteuhtM]
Total Rhk Acrou All Madia and Al Expoture Routw

Exposure
Routee Total

1 JOE-06

1 JOE-06

1 JOE-06

1J20E-06

Chemical

(Total)

Non-Carcinogenic Haiard Ouotlenl

Primary
Target Organ

tooMKon

N/A

Inhalallan

.

Dermal

NM

Total Hazard Index Acroei All Media and All Expoeura Routel

E«po»ur«

Routee Total

._._. ————

DeftiHora:

•« Not AppfcabkVNot Avahbto
WA » Not appfcable because tw expoture pathway vw» no) quanftaoVety analyzed.

Total! |HI*

oo
*k
00cn
(0oro
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TABLE 35.3.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY
RoaMhg Steel Company Supertund SHe

irloTianlrame: Cu>r«nt
r PoputaUon: OoumwM Resident
rAge: uma_________.

MadRjm

AlrParllcuMes

Exposure
Medium

SunaceSoUAi-
ParfcvMM

Expoaura
PoH

AJr ParttculatM

Chemkal

(Total)

Cardnog«nlcRMc

(nQodfon

N/A

N/A

Inhalation

•

-

Dwmal

N/A

N/A

Total Risk Across (Downwind Air PsrtculalM)

Total Risk Aerots All Madia and All Exposure Route*

Exposure
RoutMToW

•

-

-

-

Chemical

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

•

-

kHjeslion

N/A

N/A

Inhalation

•

-

Dermal

MM

N/A

TobI Hazard Index Across AD Media and All Exposure Route*

Exposure
Routes Total

•

-

.

OednMons:
- • Not AppHcable/Not Avalabh)
N/A « Not appkatale because (he exposure paOiway was not quanUtafvsly analyzed.

oô
ooen
(0o
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TABLE 35.4.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXMUM EXPOSURE
RoebUng Steel Company Superfund Site

trio Tlmeframe: Future
Population: Resident
Age: Adult_____

Medium

Surface Son

Subsurface Son

Orouno /aler

Exposure
Medium

Surface Soil

Subsurface So*

Groundwaler

Exposure
Point

Surface Sod

Subsurface Soil

Groundwater

Chemtaal

Hexachlorobenzene

Benzo(a)Pyrene
Benzo(a)anlhracene
Benzo(b)fluorwilnene
Dlbeni|a,h|anthracane
Ueno(1,2.3-cd)pyrent

Oetdrin
Aroclor 1248
Aroclor 1254
Aroclor 1260

Arsenic
from)

Araenlc
(Total)

TricNoroethene
Araente

(Total)

Carcinogenic Risk

Ingestton

5.26E-07

5.04E-08
S.68E-07
7.05E-07
3.15E-06
3.90E-07
4.74E-07
Z.87E-07
4.50E-07
5.19E-07
1.76E-05
2.92E-OS
1.396-06
1.39E-08
4.04E-07
2.02E-04
2.02E-04

Inhalation

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

3.50E-05
N/A

3.60E-D5

Dermal

9.00E-07

1.12E-05
124E46
1.57E-08
G.99E-06
8.66E-07
6.10E-07
7.1 IE-07
I.08E-06
1.24E-06
9.04E-06
3.47E-OS
7.14E-07
7.14E-07
S.84E-08
4.60E-07
6.18E-07

Total Rrek Across (Surface Soil)
Total Risk Across [Subsurface Soil]

Total Risk Across |Groundwator]
Total Risk Across AH Media and All Exposure Routes

Exposure
Routes Total

1.43E-06

1.62E-05
1.80E4I6
2.28E-06
1.01 E-OS
1JBE-08
Î BE-08
1.01 E-08
153E-O6
1.78E-08
2.67E-OS
B39E-OS
2.10E-O6
2.10E-O6
3.S5E-OS
2.02E-04
2.38E-O4

6.39E-O5
2.10E-06
2.38E-O4
2.69E-04

CtMnfcat

Antimony

.

.
-
-
-
.
.
.
-

(Totol)
-

(Total)

Arsenic
(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

longevity.
Wood

glucose,
cholesterol

•
-
-
-
•
.
.
-
-

-

stun

IngesVon

t.24

-
-
-
•
-
.
.
.
-

1.24
•
-

1.050
1.05

Inhalation

N/A

•
-
•
-
.
-
.
.

N/A
N/A
N/A

N/A
N/A

Dermal

-

-
-
-
-
-
.
.
-
-
-
.
-

0.002380
0.00238

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

1.24

-
•
-
-
.
.
.
.
.

i"i4
.

1.05
1.052

2.2B

Total [longevity, blood glucose, cholesterol] HI •= || 1 .24 1
Definitions: Total [skin) HI « || i.OS ' ' 1

• Not Applicable/Not Available
N/A • Not applicable because the exposure pathway was not quantitatively analyzed.
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TABLE 35.4.CT

RISK ASSESSMENT SUMMARY

CENTRALTENDENCY
RoabDng Steal Company Superfund Sto

Tkneframe: Future
Population: Resident
Age: Adutt_____

tJMum

Surface Sol

Subsurface Sol

Groundwater

Exposure
Medium

Surface Sol

Subsurface Sol

Gioundwaler

Exposure
PoH

Surface Sol

Subsurface Sol

Groundwater

ChBmkaJ

Benzo(a)pyrene
Arsenic

(Total)

(Total)
TrfcNoroethene

Arsenic
(ToW)

Carcinogenic Risk

Ingesdon

7.56E-07
2.64E-06

3.40E-06

. ——— 1 —— .

S.14E-OB
4.07E-OS

4.08E-05

Inhalation

N/A
N/A

N/A

- .1̂ *..
N/A

1.00E-OS
N/A

1.00E-05

Dermal

7.84E-07
0.32E-07

1.42&OB

.

.
1.3BE-08
8.99E-OS

1.04E-07

Total Risk Across [Surface Sol]

Total Rbk Across (Subsurface Sol)

Total Risk Across [Groundwater]
Total Risk Across Al Media and All Exposure Routes

Exposure
Route* Total

1.54E-06

__ 3.27E-Ofl̂

4.81E-06
.

.
1.01E-05

__4.0BE-05__

S.OOE-05

4.81E-06

-

5.08E-05

5.57E-05

Chemical

Antimony

(Total)
ThaMum

(Total)

Anenlc

Non-Carchogonlc Hazard Quotient

Prknary
Target Organ

longevity

ttver

ekln

InQesOon

0.618

_ O.S26

0.703

Inhalation

N/A

_ _ _ N / A _ _

N/A

_ __ N/A_ __

N/A

N/A

Dermal

——— • —— ...

——— • ——

0.001

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

0.818

__ &K6_

0.0705

IBS

Oeflnltlofls:
.' Not Applicable/Not Avabbto
N/A = Not appHcabto because Ihe exposure pathway was not quantitatively analyzed.

00
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TABLE 3S.S.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
RoebHng Sled Company Superfund Sit*

Medkjm

Surface Soil

Subsurface Soil

Groundwater

Scenario Tlmeframe: Future
Receptor Population: Resident
Receptor Age: CMH

Exposure
Medium

Surface Sol

Subsurface So*.

Groundwaler

Exposure
POM

Surface Sal

Subsurface Soil

Oroundwate'r

Cnemteal

Haxachlorobenzena

Berao(a)pyrBne
Benzo(a)anfhracene
Benzo(b)fluorarrihene

Dfeenzo(a.h)enBV»cene
Meno( 1 ,2.3-cdJpyreoe

DlekMn
Arodor12S4

Arodor 1260

Arsenic
(Total)

Benzo(8)pvrene
Dibenzo(a.h)anlhracene

Arsenic
(Total)

Trichtoroethene
Arsenic

(Total)

Carcinogenic Risk

.moMllon

9.826-07

941E-08

1.04 E-08

1.32E-06

S.87E-06

7.27 E-07

8.B4E-07

8.39E-07

8.69E-07

3.29E-05

6.49E-05

1.92E-08

1.63E-06

1 JOE-OS

1.66E-05
1.89E-07
9,436-05

9156-05

Inhalation

N/A

N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

3.50E-05

N/A

3.SOE-05

Dermal

2.85C-07

3.S5E-06

3.93E-07

4.96E-07

221E-O6

2.74E-07

256E-07

341E-07

3S3E-07

2.86E-06

1.11E-OS

725E-07

6.13E-07

1.13E-06

2.47E-06
2.67E-07

2.10E-08

2.37E-08

Total Risk Across (Surface Sc*|

Total Risk Across (Subsurface SoH|

Total Risk Across (Qroundwater)

Total Risk Across All Media and All Exposure Routes

Eiqgosura
Routes Total

1.27E-06

1 JOE-05
1.43E-06

1.82E-08

8086-06

100E-06

1.14E-09

1.1BE-06

136E-06

3.56E-05

6.60E-05

2.G5E-06

224E-06

1.41E-05

1.90E-05
3.55E-OS

964E-05

1.32E-04

6.BE-OS

1.90E-05

1.32E-04

2.17E-04

Chemical

Antimony

Manganese
Arsenic

•

•

.

(Total)
KrtonQBnBitt

Arsenic

(Total)
Manganese

Arsenic

Lead
(Total)

Non-Cardnogenlc Hazard Quotient

Prirrwy
Target Organ

lonQovtly,
blood glucose.

chdasterol
CNS

skki

.

.

.

.

,

CNS

sUn

CNS
sMn
.

Inpastiori

11.5

1.03
o.es

-
-
-
•
.

.

13.4

0.710

1.01

1.72
0.99

2.44
.

2.44

Inhalation

N/A

N/A
N/A
-
•
-
-
-

.

NTA

N/A

N/A

N/A
•

N/A

N/A

N/A

Dermal

-

-
0.07

-

•

-

-

.

0.07

-

0088

009
0.092

0.005

0.005

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Route* Total

11. 5

1.03

0.93

•

-

•

•

.

.

135

0.7f

1.10

181
109

2.44

.

3.S3

168

Total (longevity! HI = || 1t.5 J|00ft
00
Ultoo
10roo

Total |CNS) HI •

Total (sklnj HI •

2.63

N/A • Not applicable because the exposure pathway was not quanutalivoly analyzed.
Boldtd Number* • Although exposure pathway show* a carcinogenic risk >10** or a noncarclnogenlc risk > 1, no Individual chemical m the pathway shows a carcinogenic risk >104"or a nonearcinoaenic risk > 1

1of1



TABLE 36.S.CT

RISK ASSESSMENT SUMMARY
CENTRAL TENDENCY

RooWing Sled Company Supnftind Site

Medkim

Surface Soil

SubeurfaceSoJ

GroundwaMr

Scenario Tlmefome: Future 1
Receptor Popubtkxv Rasident
KeceptcfAge: uwa |

Exposure
Medhim

Surfaces' ok

Subsurface Son

Groundwilsr

Expotura
Pdnl

Surtac«Soll

Subsurface Sd

Groundwalef

DefMtont:

•
Cheirfcal

Benio(a)py<ene

Dtoenzja,hlimthrac«ne
Art**:

(TOW)

Arsenic
(TOW)

TricHorratwia
Artmic
(Total)

Carckio0enlc Rltk

digestion

2.35E-06

1.47E-OB
022E-06

1.20E-05

_JJB2E-06

1.62E-OB
1.89E-07

_9MK-Ot__
9.61E-05

kvhalotkxi

N/A

N/A
N/A

N/A

—JSL..
N/A

1.00E-OS

N/A

1.00EOS

Dermal

3.55E-06

2.21E-06
2.B6E-08

8.62E-O9

J.WE-07

5.65E-07
1.83E-07

1.19E-06

1.94E-08

Total Risk Across (Surface Soli)
Total Risk Across (Subsurface Soil]

Total Risk Across IGroundwater)

Total Rhk Across AD Media and All Exposure Routes

Exposure
Routes Total

S.90E-06

368E-06
1.1 IE-05

2.07E-05

_ 2i?S l̂L~
2t9E-06
104E-05

9.55E-05

1.06E-04

2.07E-05

2.19E-06

1.D6E-W

1.29E-04

Chemical

Antimony

(Total)

(ToW)

Arsenic

(Total)

Non-Carehogenlc Hazard Qudent

Prtnary
Target Organ

longevity. Wood
glucose,

cholesterol

-

«Hn

(ngestton

2.08

2.88

.

.

__V41__

1/41

kihatatlan

N/A

N/A
.

N/A

N/A

N/A

Dermal

-

.

— ----- •-

0.002646

0.0026

Total Hazard Index Across AD Meda and All Exposure Routes

Total |CNS) HI '

• * Not Applicable/Not AvaNaMl

N/A • Not appfctMa taaeauM the exposure palmy was not quanSta»v»ly analyzed.
s

Total longevity] HI •=

Total (skln| HI =

Total |gastro4!lejllne| HI =

Exposure
Routes Total

2.88

2.88

———— '••--•—•

1.41

1.41

4.29

1.41

2.B8

1.41

-

00

0̂001
(Doroto
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TABLE 35.6.RME

RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
RoebHng Steal Company Superfund Sto

Tkneframe: Future
Poputatton: Ska Worker
Aae: AOUM___ __

Msdufii

Surface Soil

SuteurnmSol

r̂oundwatof

Expoiura
Medium

Surface Soft

SobsurteceSol

Grauodwatet

Exposure
Point

SurtaceSoll

SubiurfaoaSoil

Groundwater

Chemical

Beruo(a)pyrene

Dlwnz|a,h)Bntwacene
Amnle

(Total)
Anmfc

(Total)
Ananlc

(Total)

CarcinogMilc Risk

InoesUon

3.006-06

1.87E-06

__1.05E-M__

1.54E-4S

9.94E-07

B.ME-07

-_?JI?^L..
5T7E-05

InhataBon

N/A

N/A
N/A
N/A
N/A

N/A

.„.?**._.
N/A

Dermal

2.93E-06

1.83E-06

2.36E-06

7.12E-06

2^4E-07

2J4E-07

N/A

N/A

Total Risk Across [Surfao* So»|

Total Risk Acron (Subsurface Sot)

Total Risk Across |Groundwalet|

Total Risk Across AD M«db and All Exposure Routas

Exposure
Routol Total

5.B3E-O6

370E-06

1.28E-05

2.25E-05

1.22E-08

1.22E-06

__ SJJEjOS^^

S.77E-05

2.2SE-05

1.22E-06

5.77E-05

B14E-05

ChanAal

(Total)

(Total)

rrwat)

Non-Cardnopenlc Hazard Quotient

Primary
TargM Organ

'

Ingasdon

•
.
.

Mutation

.

N/A

N/A

.MH ,̂ — .......»._

Dertnol

___
-

.

........H.........

Total Hazard Inoai Acrois Al Media and All Exposure Routes

Total Pongsvfty, blood glucose. cho)fl6tero)| HI *

Expoiura
RoutM Total

— .*.-— — ™- -™ -t.

•

.

• ——— ...........

.

I - II
DelnHloni:
• • Not Applicable/Not AvabMa
N/A = Not appteabta became the exposum pathway wa« not quanMatvaly anelyzad.
BohM Numbars • Aflhough exposure patiway inows a carcinogenic risk >tO** or a iwncan*o0erfc risk > 1. no Individual cnwrfcal In Ihapa^^

00

0̂0
Ol
<£>
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(Scenario Tkneframe: Future
rPoputatkm. Construction Worker

a: faun__________

TABLE 3S.7.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
RoeUbig Sled Company Superfund Ste

Medium

Surface Soil

Subsurface Sol

Exposure
Medium

Surface SoN

Subsurface Soi

Exposure
PoM

Surface Sol

Subsurface Sol

Chefnfcai

Arsenic

(Total)
Arsenic

(TOW)

Carcinogenic Risk

Ingeilkm

1.68E-O8

1.68E-06

1.WE-06

1.99E-08

Inhalation

2B26-O9

2.B2E-09

3.46E-09

3.46E-OQ

Dermal

1.8BE-07

1.89E-07

2.24E-07

2.24E-07

Total Risk Across (Surface Sort]

Total Risk Across (Subsurface Sol)
Total Risk Across Al Media and Al Exposure Routes

Exposure

Routes Total
1.87E-08

1B7E-06

222E-06

2.Z2E-06

1.87E-06

2.22E-06

4.09E-06

Chemical

Antimony

(Total)

fTotal)

Non-Cardnogeric Hazard Quotient

Primary
Target Organ

longevity.
Hood

glucose,
cholesterol

IngesUon

1.77

1.77

Inhalation

0.00

• ————— •••

Dermal

0.00

.. —————

Total Hazard Index Across AP Media and All Exposure Routes

Total (longevity] HI -

Exposure
Routes Total

1.77

177

••"- ————— •

1.77

1.77 |

Definitions: Total[ ]HI>

.» Not AppfcabWNot Available
N/A « Not appfcaMa becaui* the exposure pathway wat not quantitatively analyzed.
Bolded Numbers a Although exposure pathway «how» a carcinogenic risk >10** or a noncarclnogenfc risk > 1,r»lrKJivlduaIchB)T\lca)lnthepatrway8rKiwsacarciTOgenB:ffek>10Moranorttarcinoaenicrisk> 1

00
J>.
00en
COo
N>
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narioTimeframa: Future
Population: Construction Worker
Age:

TABLE 35.7.CT

RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY

RoebTing Steel Company Superfund Ste

Medium

Surface Sol

Subsurface Soi

Exposure
Medium

Surface Sol

Subsurface Sci

Exposure
Point

Surface Sol

Subsurface Sol

Chemical

(Total)

(Tow)

Carcinogenic Risk

Ingestion

.

.

——— • ——

Inhalation

_.__- ——

.

-

Dermal

.

.

.

.

Total Risk Across (Surface Sol)

Total Risk Across [Subsurface Sol]

Total Risk Across Al Media and Al Exposure Route*

Exposure
Routes Total

.

.

.

-

.

.

-

Chemical

(Total)
.

(TOW)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-

-

Inflexion

— : — ..

— : — ..

Inhalation

——— !„ —

- —— -----

Dermal

._.__: ——

—— • — ._

Total Hazard Index Across Al Mecfa and All Exposure Routes

Exposure
Routes Total

—— :.. ——

_- — i. — .

.

DefWUons:

•» Not AppllcaWe/Not Avabbto
N/A « Not applicable because me exposure pathway was not quantitatively analyzed.

oo
4t
00
Ul
COororo
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TABLE 35.8.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXMUM EXPOSURE
RoebDng Steel Company Superfund Site

Medium

Delaware River
SedifneiH

Crafli Creek
Sediment

Delaware River
Surface Water

Delaware River
Surface Water

Crafts Creek
Surface Water

Consumable
Fish

Scenario Timefrann: Current and Future 1
Receptor Population: Resident
Keceptor Age: Adult |

Exposure
Medium

Sedwnant

Sedknenl

Surfaoa Water

Air

Surface Water

Animal Tlsnie

Exposure

Point

Sedtfnefil

Sedknanl

Tap Water

Water Vapors at
Snowofncao

SurfBce Water

Ftah from Grafts Creek

Chemical

Benzo(8)pyrene

(Total)
Benro(a)pyrene

(Total)
Lead

(Total)
NoVOCs

(Total)

(Total)
4.4'-OOO

4.4'-ODE

(Total)

Carcinogenic Risk

kigeBtlon

6.42E-07

.
B.39E-07

0.39E-07
•

.

——— ._„_...

1.98E-06

8.42E-06

1.ME-05

Inhabllon

N/A

N/A
N/A

WA
N/A

N/A

N/A

N/A
N/A

N/A

N/A

Dermal

3.73E-07

.
5.4SE-07

S.45E-07
•

.

——————

N/A

N/A

N/A

Total Risk Acro5S[Delaware River Sediment)

Total Risk AcrosstCraHs Creek Sediment)

Total Risk AcrosstOelBware River Surface WalarSurface Water)

Total Risk ACR»s[0*kmar> River Surface WalenAIr)

Tola! Risk AcrosslCrafta Creek Surface WatcrSurface Waler)
Total Risk Acrojs[Consumable Fish)

Total Risk Across All MerJa and AH Exposure Routes

Definitions:
• • Not Applicable/Not Available
N/A « Not applicable because tie exposure pathway was not quantitatively analyzed.

Exposure
Routes Total

1.02E-06

1.02E-08
1. 486-06

1.48E-06

————— .. —— ..

-

-
1.98E-06

8.42E-06

I04E-05

1.02E-06

1.48E-08

-

.

1.04E-05

129E-05

Chemical

(Total)

(Total)

fjotol)

(Total)

(Total)
Copper

Mercury

(Total)

Non-Cardnogenk: Hazard Quotient

Primary
Target Organ

gaslro-lntestina

paresthesia

Ingestlon

•

.

.
•

-

-

-
1.30

2.2

3.5

Inhalation

N/A

N/A
N/A

N/A
N/A

N/A

N/A

N/A

N/A

NM

N/A

Dermal

•

.

.
-

•

N/A

N/A

N/A

Total Hazard Index Across All Media and All Eipostve Routes

TolBl (gaslro-lnleshne) HI =

Total Iparesthesla] HI »

Exposure
Routes Total

•

.

.
-

-

._„__. —— ..

1.30

22

3.5

3.5

1.30 1

| 2.2 1

00

0̂0
01
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Table 35.10

COC Concentrations Expected to Provide Adequate Protection of Ecological Receptors

Habitat Type/
Name

Delaware River
and

Crafts Creek

Delaware River
and

Crafts Creek
Delaware River

and
Crafts Creek

Exposure
Medium

Sediment

Sediment.

Sediment

COC

Total PAHs

Arsenic

Copper

Chromium

Iron

Lead

Manganese

Lead

Lead

Target
Cleanup

Level
4

6

16

26

20,000

31

460

31

233

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Basis

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Lowest Effects
Level

Site Specific
NOAEL

Assessment
Endpoint

Benthic invertebrate
community species
diversity and
abundance

Maintenance of an
abundant and productive
fish population
Protection of avian fauna
exposed to contaminants
in impacted media

Notes

•Lowest Effects Levels obtained from the Guidelines for the Protection and Management of Aquatic Sediment
Quality in Ontario. Canada (Persaud et at., 1993)
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TABLE 36 (Sheet 1 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

CHEMICAL

FEDERAL

Safe Drinking Water Act
Regulations

Ambient Water Quality
Criteria

Aquatic Sediment
Quality Guidelines
(Ontario)

Draft Soil Screening
Guidance

Sediment Quality
Screening

40CFR141

Guidance Criteria

Guidance Criteria

Guidance Criteria

Guidelines for Deriving Site-
specific Sediment Quality
Criteria for the Protection of
Benthic Organisms, 9/93
(EPA822-R-93-017)

Drinking water standards, expressed
as Maximum Contaminant Levels
(MCLs), which apply to specific
contaminants and which have been
determined to have an adverse
impact on human health.

Guidelines established for the
protection of human health and/or
aquatic organisms.

Guidelines for screening
contaminants in freshwater
sediments.

Establishes soil screening levels
(SSLs) for specific contaminants and
exposure pathways.

Guidance document prepared by
USEPA for developing sediment
quality criteria for organic elements
that are reflective of local conditions.

ARAR which will serve as
groundwater and/or surface water
monitoring standards.

ARAR which will serve as
groundwater and/or surface water
monitoring standards.

TBC for contaminated sediments in
the Delaware River and Crafts
Creek.

TBC for contaminants in OU-5
soils.

TBC for contaminated sediments in
the Delaware River and Crafts
Creek.
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TABLE 36 (Sheet 2 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

CHEMICAL

STATE

Surface Water Quality
Standards

Groundwater Quality
Standards

Safe Drinking Water Act
Standards

Industrial Site Recovery
Act

Soil Cleanup Criteria

Sediment Quality
Evaluations

NJAC 7:9B

NJAC 7:9-6

NJAC 7: 10-5. 2

NJSA13:1K

New Jersey Soil Cleanup
Criteria (5/99)

NJDEP Guidance for
Sediment Quality
Evaluations (11/98)

Water quality standards for various
classes of surface waters.

Groundwater quality standards for
various classes of ground water.

Contains the state's discretionary
changes to the federal drinking water
standards.

Requires that soil remediation
standards for human carcinogens for
all NJ cleanups be calculated at a
risk factor of one additional cancer
risk in one million.

Sets restricted (residential) and un-
restricted (non-residential) soil
cleanup standards and impact to
groundwater criteria.

Guidance for the evaluation of
sediment quality to be used in the
ecological risk assessment
process.

ARAR for surface water monitoring
and/or effluent limitations on
discharges to surface waters.

ARAR which will serve as
groundwater and/or surface water
monitoring standards.

ARAR which will serve as
groundwater and/or surface water
monitoring standards.

TBC for setting soil remediation
criteria.

TBC for contaminants in on-site
soils. Capping will serve to isolate
soils in excess of applicable criteria.

TBC for evaluating sediment
quality standards.
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TABLE 36 (Sheet 3 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

LOCATION

FEDERAL

Protection of Wetlands

Protection of Floodplains

Endangered Species Act

National Historic
Preservation Act

Archeological Resources
Protection Act

Executive Order
11990

Executive Order
11988

16 USC 1531

16 USC 470

16USC470aa

Requires consideration of impacts to
wetlands in order to minimize their
destruction, loss or degradation and
to preserve/enhance wetland values.

Requires consideration of impacts to
floodplain areas in order to reduce
flood loss risks, minimize flood
impacts on human health, safety and
welfare and preserve/restore
floodplain values.

Establishes requirements for the
protection of federally listed
threatened and endangered species
and their habitat.

Establishes requirements for the
identification and preservation of
historic and cultural resources.

Provides for the protection of
archeological resources located on
public lands.

ARAR for activities which would
impact wetlands. Applicable to
sediment excavation and capping
activities in freshwater wetlands.

ARAR for sediment excavation on
capping activities occurring within
the 100-year, and 500-year
floodplain. Will impact soil capping
in slag and wharf areas.

ARAR for activities which could
affect threatened or endangered
species or their habitat.

ARAR for disturbance activities
which could impact historic and
cultural resources.

ARAR for management of any
archeological resources discovered
during remediation activities.
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TABLE 36 (Sheet 4 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

LOCATION

(Continued)

Fish and Wildlife
Coordination Act

Clean Water Act, Section
404(b)(l) Guidelines

Rivers and Harbors Act,
Section 10 regulations

16 USC 661

40CFR230.10

33 CFR 320-330

Requires consideration of impacts to
wildlife resources resulting from the
modification of waterways.

Establishes criteria for evaluating
impacts to waters of the US
(including wetlands) and sets forth
factors for considering mitigation
measures.

Requirements for evaluating the
placement of structures and/or
excavation activities within
navigable waters.

ARAR for on-site activities which
would result in the diversion or other
modification of rivers/ streams.

ARAR for placement of fill or
dredge material into on-site
wetlands. Applicable to wetlands
sediment excavation and restoration
activities in Crafts Creek and the
Delaware River.

ARAR for remedial actions
involving the management of
contaminated sediments.
Applicable to wetlands sediment
excavation and restoration activities
in Crafts Creek and the Delaware
River.

ooJ*.oo01<oo
N>

Resource Conservation and
Recovery Act Location
Standards

40 CFR 264.18 Regulates the design, construction,
operation and maintenance of
hazardous waste management
facilities including various citing
criteria.

ARAR for on-site treatment, storage
or disposal of hazardous waste.
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TABLE 36 (Sheet 5 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

LOCATION

(Continued)

Wetlands Protection at
Superfund sites

OSWER 9280.0-03 Guidance document to be used to
evaluate inpacts to wetlands at
Superfund sites.

TBC for impacts to freshwater and
tidal wetlands, including Crafts
Creek and the back channel of
Delaware River.

STATE

Flood Hazard Area
Regulations

Wetlands Act ofl 970
Regulations

Waterfront Development
Regulations

NJAC7:13

NJAC 7:7-2.2

NJAC 7:7-2.3

Regulates the placement of fill,
grading, excavation and other
disturbances within the defined flood
hazard area/floodplain of
rivers/streams.

Regulates the disturbance or
alteration of mapped tidal wetlands
and their respective buffers.

Regulates development activities
(including dredging/excavation)
below the mean high water line of
coastal waterways and extending up
to 500 feet landward.

ARAR for site activities occurring
within the flood hazard area or
floodplain of oil-site rivers/streams.

ARAR for sediment excavation and
capping activities disturbing tidal
wetlands and buffer areas.

ARAR for site activities resulting in
the placement of structures, soil
excavation and/or dredging/fill
placement within the Waterfront
Development zone.
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TABLE 36 (Sheet 6 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

LOCATION

(Continued)

Coastal Resource
Development Policies

Delaware River Basin
Compact

Riparian Lands Management

Freshwater Wetlands
Protection Act Rules

NJAC 7:7E

NJSA58:18

NJSA 12:3

NJAC 7:7A

Specifies the state's coastal resources
policies for all regulated activities
within the coastal zone; a Federal
Consistency Review of potential
remedial alternatives will be assessed
by NJDEP.

Requirements for activities
impacting water resources within the
Delaware River Basin.

Provides a mechanism for the
issuance of grants/leases for
activities within mapped currently
and previously flowed riparian lands
("tidelands").

Regulates the disturbance or
alteration of freshwater wetlands and
their respective buffers and provides
for mitigation requirements.

ARAR for sediment excavation,
capping, and restoration occurring
within the mapped tidal wetlands,
wetlands buffer zones and 500"
Waterfront Development zone.

ARAR for monitoring activities
involving the withdrawal and
discharge of groundwater.

ARAR f6r site excavation and
capping activities which occur
within mapped riparian lands
associated with tidal waterways.

ARAR for capping activities
disturbing freshwater wetlands and
buffer areas.
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TABLE 36 (Sheet 7 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

ACTION

FEDERAL

Hazardous Waste Generation

Treatment, Storage and
Disposal of Hazardous
Waste

Land Disposal Restrictions

National Ambient Air
Quality Standards-
Particulates

National Emission Standards
for Hazardous Air Pollutants
(NESHAPs)

Clean Water Act Effluent
Guidelines and Standards

Clean Water Act Stormwater
Program

40 CFR 262

40 CFR 264/265

40 CFR 268

40 CFR 50

40 CFR 61

40 CFR 401

40 CFR 122

Specifies requirements for hazardous
waste packaging, labeling,
manifesting and storage.

Specifies requirements for the
operation of hazardous waste
treatment, storage and disposal
facilities.

Sets out prohibitions and establishes
standards for the land disposal of
hazardous wastes.

Establishes maximum concentrations
for participates and fugitive dust
emissions.

Establishes limitations for the
emission of defined hazardous air
pollutants.

Provides requirements for point
source discharges of pollutants.

Regulates the discharge of
stormwater from industrial activities.

ARAR for on-site management of
hazardous waste.

ARAR for on-site hazardous waste
treatment, storage and disposal
activities.

ARAR for on-site hazardous waste
disposal activities.

ARAR for on-site excavation and
earth moving activities which would
generate paniculate emissions.

ARAR for remedial activities which
would generate hazardous air
pollutants.

ARAR for point source discharges of
sediment dewatering effluent to
surface waters.

ARAR for point source discharges of
stormwater to surface waters.
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TABLE 36 (Sheet 8 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION DESCRIPTION COMMENTS

ACTION

(Continued)

USDOT Hazardous
Materials Transportation
Regulations

USEPA Test Methods for
Evaluation of Solid Waste

49 CFR 171-180

SW-846

Establishes classification, packaging
and labeling requirements for
shipments of hazardous materials.

Establishes analytical requirements
for testing and evaluating
solid/hazardous wastes.

ARAR for the preparation of
hazardous materials generated on-
site for off-site shipment.

TBC for testing waste samples.

STATE

Hazardous Waste
Management Regulations

Air Quality Regulations

Technical Requirements
for Site Remediation

NJAC 7:26G

NJAC 7:27

NJAC 7:26E

Provides requirements for the
generation, accumulation, on-site
management and transportation of
hazardous waste.

Provides requirements applicable to
air pollution sources.

Specifies standards for
investigation, remediation, and
closure at contaminated sites.

ARAR for on-site management and
disposal of hazardous waste.

ARAR for the generation of fugitive
paniculate emissions from earth
moving activities.

TBC for selected substantive
standards for sampling and
analysis during remediation
activities.
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TABLE 36 (Sheet 9 of 9)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND REQUIREMENTS TO BE CONSIDERED (TBCs)

ARAR/TBCTYPE REQUIREMENT CITATION -... DESCRIPTION COMMENTS

ACTION

•

(Continued)

Water Pollution Control
Regulations

Treatment Works Approvals

Soil Erosion and Sediment
Control

Well construction and
maintenance; sealing of
abandoned wells

NJAC7:14A

NJAC7:14A-22

NJSA 4:24

NJAC7:9D-1
et. seq.

Rules regarding discharges of
wastewater to surface waters,
groundwater and publicly owned
treatment works.

Design and construction standards
for wastewater treatment systems.

Requires the implementation of soil
erosion and sediment control
measures for activities disturbing
over 5,000 square feet of surface
area of land.

Provides requirements for installing
and abandoning wells, permitting of
wells, and licensing of well drillers.

ARAR for discharges of on-site
generated stormwater and/or
sediment dewatering water.

ARAR specifying treatment
requirements, effluent standards for
on-site treatment of wastewater
including sediment dewatering
effluent.

ARAR for site activities involving
excavation, grading or other soil
disturbance activities exceeding
5,000 square feet. Will specify
design installation, inspection and
maintenance of erosion and
sedimentation controls.

ARAR for site activities involving
wells used for sampling and
monitoring.
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TABLE 37 (Sheet 1 of 2)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLING STEEL COMPANY SITE

ARARs AND TARGET CLEANUP LEVELS
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TABLE 37 (Sheet 2 of 2)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ROEBLJNG STEEL COMPANY SITE

ARARs AND TARGET CLEANUP LEVELS

Constituent*
Gronndwater1

Most
Stringent*

Sediment1
Most

Stringent3

Surface Water1

Most
Stringent'

Soil1

Most
Stringent5

Silver
[Tiallhirn
Vanadium
One

Antimony

2
NL
NL

5,000

NL
NL

NA

NL
NL
81

34
0.7
370
1500

\rsenic NA 0.017 20'
Jarium 1,000 NA 2,000 700
Beryllium NA 0.1

NA 0.54
100 NA 10 38

Copper 1,000 NA 4.45 600
,ead 10' NA 0.97 400
vfanganese 50 NA 50 NC
Mercury NA 0.012
Nickel 100 NA 130
Silver NA 1.9 34
"hallium NL NL NL 0.7
/anadium NL NL NL 370
iinc 5,000 NA 81 1500

Notes;
1. All values are represented as ug/1 (parts per billion) except soils concentrations, which are rngfcg (parts per million).
2. Most stringent graundwater concentrations represent the most stringent conditions between NJ Class EA Groundwater Quality Criteria

and Federal MCLs.
3. Most miugeiit sediment concentrations represent the most stringent conditions between Canadian Low Effects Level (LEL), Canadian

Severe Effects Level (SEL), US. Effects Range - Low (ER-L) and U.S. Effects Range - Medium (ER-M).
4. Most stringent surface water concentrations represent the most stringent conditions between Minimum Surface Water Aquatic Dissolved

Standards (SWAQD), Minimum Surface Water Aquatic Total Standards (SWAQT) and Mimrmum Surface Water Human Health
Total Standards (SWHHT).

5. Most stringent soil concentrations represent the most stringent conditions between EPA Soil Screening Levels (Migration to Groundwater,
Ingesb'on and Inhalation), and NJDEP Soil Cleanup Criteria (Impact to Groundwater, Non-Residential Direct Contact and Residential
Direct Contact).

6. The constituents listed in this table are based on the Contamhunts of Potential Concern (COPCs), as discussed hi Section 622 of the RL
7. NL- Not listed as a COPC for this medium.
8. NA-Not analyzed.
9. Although the GWQC for lead is 5 ug/L, the Practical Quantitttion Limit (PQL) is 10 ug/L NJDEP policy is to use the

higher of the GWQC or PQL as the cleanup value.
10. NC » No criterion derived for this contaminant
11. The selected value for most stringent criterion for arsenic is the NJDEP Soil Cleanup Criterion for Direct Contact The EPA SSL for

ingestioo value of 0.4 mg/kg is more stringent; however, use of this criterion would not provide for meaningful discussion since all
detected concentrations exceed this value.

TechVoebling\ft\sec2.wpd
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TABLE 38

SUMMARY OF COST ESTIMATES FOR SOIL ALTERNATIVES

SOIL
ALTERNATIVE DESCRIPTION

SL1 -

SL2 -

SL3 -

No Action

Limited Action

Containment
Option A - Soil/Asphalt

TOTAL
CAPITAL

$0

$1,731,

$20,092
$16,839

COST

000

,000
,000

ANNUAL
O&M COST

$0

$318

$212
$178

,000

,000
,000

TOTAL
PRESENT

$54,000

$5,869,

$24,422
$20,479

WORTH

000

,000
,000

Option B - Soil Only

SL4 - Source Removal and $649,931,000 $0 $649,931,000
Off-Site Disposal
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TABLE 39

SUMMARY OF COST ESTIMATES FOR SEDIMENT ALTERNATIVES

SEDIMENT
ALTERNATIVE DESCRIPTION

SDl - No Action

SD2 - Limited Action

SD3 - Containment

TOTAL ANNUAL TOTAL
CAPITAL COST O&M COST PRESENT WORTH

$0 $0 $54,000

$21,000 $47,000 $656,000

$4,218,000 $62,000 $5,144,000-

SD4 - Dredging, Dewatering
and Off-Site Disposal

$19,279,000 $0 $19,279,000

SD5 - Dredging, Dewatering
and On-Site Disposal

$11,354,000 $0 $11,354,000
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TABLE 40

SUMMARY OF COST ESTIMATES FOR GROUNDWATER ALTERNATIVES

GROUNDWATER TOTAL ANNUAL TOTAL
ALTERNATIVE DESCRIPTION CAPITAL COST O&M COST PRESENT WORTH

GW1 - No Action $0 $0 $54,000

GW2 - Limited Action $15,000 $50,000 $686,000

GW4 - Restoration (Extraction $3,455,000 $768,000 $13,043,000 *
Wells for Pump and Treat)

* The cost of complete source removal, which is critical to the success of
groundwater restoration, is $649,931,000.



APPENDIX III

ADMINISTRATIVE RECORD INDEX

848590245



ROEBLING STEEL COMPANY SITE
OPERABLE UNITS THREE AND FIVE

ADMINISTRATIVE RECORD
INDEX OF DOCUMENTS

1.0 SITE IDENTIFICATION

1.5 Operable Unit 3 Information

Note that documents originally titled Operable Unit 2
contain information on both Operable Units 2 and 3.

P. 100001 - Report: Roeblinq Steel Superfund Site. Operable
100047 Unit 2. Remedial Action Design, Contract No.

DACW41-92-D-0004. Work Plan. Volume 1 of 4.
prepared by URS Consultants, Inc., prepared for
Department of the Army, Kansas City District,
Corps of Engineers, August 1992.

P. 100048 - Report: Roeblinq Steel Superfund Site. Operable
100125 Unit 2, Remedial Action Design, Contract No.

DACW41-92-D-0004. Sampling Plan. Volume 2 of 4.
prepared by URS Consultants, Inc., prepared for
Department of the Army, Kansas City District,
Corps of Engineers, August 1992.

P. 100126 - Report: Roeblinq Steel Superfund Site. Operable
100430 Unit 2. Remedial Action Design, Contract No.

DACW41-92-D-0004. Chemical Data Accruisition Plan.
Volume 4 of 4. prepared by URS Consultants, Inc.,
prepared for Department of the Army, Kansas City
District, Corps of Engineers, August 1992.

P. 100431 - Report: Roeblinq Steel Superfund Site. Operable
100588 Unit 2. Remedial Action Design, Contract No.

DACW41-92-D-0004. Chemical Data Acquisition Plan.
Volume 4 of 4. prepared by URS Consultants, Inc.,
prepared for Department of the Army, Kansas City
District, Corps of Engineers, August 1992, Text
and Appendix B - revised February 1994.

P. 100589 - Report: Roeblinq Steel Superfund Site. Operable
100649 Unit 2, Remedial Action Design, Contract No.

DACW41-92-D-0004. Stage 2 Sampling Plan, prepared

848590246



by URS Consultants, Inc., prepared- for Department
of the Army, Kansas City District, Corps of
Engineers, March 1993, Revised September 1993,
Revised February 1994, Revised August 1994.

100650 - Report: Roebling Steel Superfund Site, Operable
100746 Unit 2. Remedial Action Design. Contract No.

DACW41-92-D-0004. Predesign Investigation Report
(PIR). Volume 1 of 4: Report, prepared by URS
Consultants, Inc., prepared for Department of the
Army, Kansas City District, Corps of Engineers,
May 1999.

100747 - Report: Roebling Steel Superfund Site, Operable
100973 Unit 2, Remedial Action Design. Contract No.

DACW41-92-D-0004. Predesign Investigation Report
(PIR). Volume 2 of 4: Appendices A-F. prepared by
URS Consultants, Inc., prepared for Department of
the Army, Kansas City District, Corps of
Engineers, May 1999.

100974 - Report: Roebling Steel Superfund Site. Operable
101343 Unit 2, Remedial Action Design. Contract No.

DACW41-92-D-0004, Predesign Investigation Report
(PIR), Volume 3 of 4: Appendices G'-O. prepared by
URS Consultants, Inc., prepared for Department of
the Army, Kansas City District, Corps of
Engineers, May 1999.

101344 - Report: Roebling Steel Superfund Site. Operable
101751 Unit 2, Remedial Action Design. Contract No.

DACW41-92-D-0004, Predesign Investigation Report
(PIR). Volume 4 of 4: Appendices P-U. prepared by
URS Consultants, Inc., prepared for Department of
the Army, Kansas City District, Corps of
Engineers, May 1999.

3.0 REMEDIAL INVESTIGATION

3.3 Work Plans

P. 300001 - Report: Final Pronect Plans. Volume 1 of 2. Final
300231 Work Plan. Supplemental Remedial Investigation.

Roeblinq Steel Company Site. Florence Township.
New Jersey, prepared by Ebasco, prepared for U.S.
EPA, Region II, December 1995.
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P. 300232 - Report: Report: Final Project Plans. Volume 2 of
300566 2. Field Operations Plan. Supplemental Remedial

Investigation, Roeblinq Steel Company Site,
Florence Township. New Jersey, prepared by Ebasco,
prepared for U.S. EPA, Region II, December 1995.

P. 300567 - Report: Final Work Plan Addendum Supplemental
300633 Remedial Investigation. Roeblincr Steel Company

Site. Florence Township. New Jersey, prepared by
Foster Wheeler Environmental Corporation, prepared
for U.S. EPA, Region II, February 1S98.

3.4 Remedial Investigation Reports

P. 300634 - Report: Final RI Report Revision No. 1 OU-5
301457 Remedial Investigation, Roebling Steel Company

Site. Florence Township. New Jersey. Volume I of
IV, prepared by Foster Wheeler Environmental
Corporation, prepared for U.S. EPA, Region II,
May 2002.

P. 301458 - Report: Final RI Report Revision No. 1 OU-5
302751 Remedial Investigation. Roebling Steel Company

Site, Florence Township, New Jersey, Volume II of
IV. prepared by Foster Wheeler Environmental
Corporation, prepared for U.S. EPA, Region II,
May 2002.

P. 302752 - Report: Final RI Report Revision No. 1 OU-5
303547 Remedial Investigation. Roebling Steel Company

Site. Florence Township. New Jersey, Volume III of
IV. prepared by Foster Wheeler Environmental
Corporation, prepared for U.S. EPA, Region II,
May 2002.

P. 303548 - Report: Final RI Report Revision No. 1 OU-5
304700 Remedial Investigation. Roebling Steel Company

Site. Florence Township. New Jersey. Volume IV of
IV. prepared by Foster Wheeler Environmental
Corporation, prepared for U.S. EPA, Region II,
May 2002.

3.5 Correspondence

P. 304701 - Letter to Ms. Tamara Rossi, Project Manager, U.S.
304702 EPA, Region II, from Mr. S. Vijayasundaram, P;E.,

Site Manager, State of New Jersey Department of
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p. 304703 -
304704

Environmental Protection, re: Roebling Steel
Superfund Site - OU5, Response to Comments
Document to the Final Draft Remedial Investigation
Report (Revision No. 2) - Review Comments, April
23, 2002.

Letter to Ms. Tamara Rossi, Project Manager, U.S.
EPA, Region II, from Ms. Julia L. Barringer,
United States Department of the Interior, U.S.
Geological Survey, re: Comments on the Final
Remedial Investigation for the Roebling Steel
Company Site, April 29, 2002.

4.0 FEASIBILITY STUDY

4.3 Feasibility Study Reports

P. 400001 - Report: Reuse Assessment Report for the Roebling
400090 Steel Superfund Site Block 126.01, Lots 1 and

2.01; Block 139. Lots 1. 2. and 3r Block 141.01.
Lots 2.01, 2.02. and 7; Township of Florence.
Burlington County. New Jersey, prepared by PMK
Group, prepared for Burlington County Board of
Chosen Freeholders, Office of Land Use Planning,
January 2002.

P. 400091 - Report: Final Feasibility Report for Operable Unit
400456 Nos. 3 & 5. Roebling Steel Company Site. Florence

Township, New Jersey, prepared by Foster Wheeler
Environmental Corporation, prepared for U.S. EPA,
Region II, July 2002.

P. 400457 - Report: Draft Bald Eagle Biological Assessment.
400507 Roebling Steel Company Site. Florence Township.

New Jersey, prepared by Foster Wheeler
Environmental Corporation, prepared for U.S. EPA,
Region II, November 2002.

P. 400508 - Report: Draft Shortnose Sturgeon Biological
400543 Assessment. Roebling Steel Company Site. Florence .

Township. New Jersey, prepared by Foster Wheeler
Environmental Corporation, prepared for U.S. EPA,
Region II, November 2002.
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4.6 Correspondence

P. 400544 - Letter (w/attachraent) to Honorable Carol M.
400560 Browner, Administrator, U.S. EPA, from Dr. Joan

Daisey, Chair, Science Advisory Board, Dr. Hilary
Inyang, Chair, Environmental Engineering
Committee, Science Advisory Board and Dr. Domenico
Grasso, Chair, Leachability Subcommittee,
Environmental Engineering Committee, re: Waste
Leachability: The Need for Review of Current
Agency Procedures, February 26, 1999.

P. 400561 - Letter (w/attachment) to Mr. Christopher
400565 Mantzaris, Assistant Regional Administrator for

Protected Resources, National Marine Fisheries
Service, from Mr. Robert W. Hargrove, Chief,
Strategic Planning and Multi-Media Programs
Branch, U.S. EPA, Region II, re: Ongoing
consultation with the National Marine Fisheries
Service concerning possible presence of the
shortnose sturgeon in the vicinity of the Roebling
Steel Company Superfund site, November 5, 1999.

P. 400566 - Letter to Mr. Robert W. Hargrove, Chief, Strategic
400567 Planning and Multi-Media Programs Branch, U.S.

EPA, Region II, from Mr. Christopher Mantzaris,
Assistant Regional Administrator for Protected
Resources, United States Department of Commerce,
National Oceanic and Atmospheric Administration,
re: Roebling Steel Company Superfund site (OU-3),
Florence, NJ, December 3, 1999.

P. 400568 - Letter to Ms. Tamara Rossi, Project Manager, U.S.
400569 EPA, Region II, from Ms. Julia L. Barringer,

United States Department of the Interior, U.S.
Geological Survey, re: Comments on the Final Draft
Revision No. 1, OU-5 Feasibility Study Report for
the Roebling Steel Company Site, Florence, New
Jersey, May 15, 2002.

P. 400570 - Letter to Ms. Mindy Pensak, U.S. EPA, Region II,
400572 from Mr. Timothy J. Kubiak, Assistant Field

Supervisor, United States Department of the
Interior, Fish and Wildlife Service, re: March
2002 Final Revision No. 1, Feasibility Study
Report, OU-5 for the Roebling Steel Company site,
May 16, 2002.
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400573
400580

400581
4006S7

400698
400699

400700
400715

400716
400724

Letter to Ms. Tamara Rossi, Project Manager, U.S.
EPA, Region II, from Mr. S. Vijayasundaram, P.E.,
Site Manager, State of New Jersey Department of
Environmental Protection, re: OU-5 Final Draft
(Revision 1) Feasibility Study Report (including
OU-3) and Response to Comments (March 2002), May
23, 2002.

Letter to Mr. Pat Evangelista, U.S. EPA, Region
II, from Mr. Thomas L. Brand, P.E., Project Review
Branch Head, Delaware River Basin Commission, re:
Final Draft Feasibility Study Report (Revision 1),
Operable Unit 5, Roebling Steel Site - USEPA
Superfund Site, Florence Township, Burlington
County, New Jersey, DRBC Water Quality Zone 2 -
Docket No. D-83-8, May 23, 2002. (Attachment:
Report: Administrative Manual - Part III. Water
Quality Regulations, Revised to Include Amendments
Through October 23. 1996. prepared by Delaware
River Basin Commission, undated.

Letter to Mr. Edward Putnam, Assistant Director,
NJDEP, from Ms. Carole Petersen, Chief, New Jersey
Remediation Branch, re: Final Draft Feasibility
Study Report (Revision No. 1), Roebling Steel
Site, Florence Township, New Jersey, August 12,
2002.

Memorandum (w/attachment) to Mr. Matthew Charsky,
Regional Coordinator, U.S. EPA, from Mr. Emmet C.
Keveney, P.E., Remedial Project Manager, U.S. EPA,
Region, II re: Roebling Steel Company Superfund
Site: Final Draft Consideration Memorandum
Discussing Sediment Remediation Principles,
November 12, 2002.

Letter to Mr. Emmet Keveney P.E., Remedial
Project Manager, U.S. EPA, Region, II, from Mr.
Clifford G. Day, Supervisor, U.S. Department of
the Interior, Fish and Wildlife Service, re:
Review of November 2002 Draft Bald. Eagle
Biological Assessment, Roebling Steel Company Site
(draft BA), April 3, 2003.
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10.0 PUBLIC PARTICIPATION

10.3 Public Notices

P. 10.00001 -Notice: The USEPA announces a Proposed Plan
10.00001 (OU5), Proposed Change to Remedy (OU3). and Public

Comment Period for the Roebling Steel Company
Superfund Site, Burlington County, Roebling, New
Jersey, undated.

10 . 6 Fact Sheets and Press Releases

P. 10.00002- Community Update Superfund Program, Roebling Steel
10.00003 Burlington County, New Jersey, prepared by U.S.

EPA, Region II, August 2003.

P. 10.00004 -Press release: EPA Proposes Cleanup Plan for
10.00005 Roebling Superfund Site, prepared by U.S. EPA,

Region II, August 22, 2003.

10.9 Proposed Plan

P. 10.00006 -Plan: Superfund Program Proposed Plan. Roebling
10.00034 Steel Company Site, prepared by U.S. EPA, Region

II, August 2003.

P. 10.00035 -Letter to Mr. Richard Brook, Administrator,
10.00035 Florence Township, New Jersey, from Ms. Tamara

Rossi, Project Manager, U.S. EPA, Region II, re:
Proposed Plan for the fourth and final Record.of
Decision for the Roebling Steel Company Site,
August 19, 2003. (No Attachment).

P. 10.00036 -Letter to Ms. Marion Huebler, Librarian, Florence
10.00036 Township Public Library, New Jersey, from Ms.

Tamara Rossi, Project Manager, U.S. EPA, Region
II, re: Proposed Plan for the fourth and final '
Record of Decision for the Roebling Steel Company
site, August 19, 2003. (No Attachment).

P. 10.00037 -Letter to Mr. Edward Putnam, Assistant Director,
10.00037 NJDEP, from Ms. Carole Petersen, Chief, New Jersey

Remediation Branch, U.S. EPA, Region II, re:
Proposed Plan for the Roebling Steel Site. August
19, 2003. (No attachment).
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11.0 TECHNICAL SOURCES AND GUIDANCE DOCUMENTS

11.1 EPA Headquarters

P. 11.00001- Report: Guidance for Evaluating the Technical
11.00001 Impracticability of Ground-Water Restoration.

Interim Final, prepared by U.S. EPA, Office of
Solid Waste and Emergency Response, September
1993. (Title page only).

P. 11.00002- Memorandum to Regional Directors, U.S. EPA, from
11.00002 Mr. Stephen D. Luftig, Acting Director, Office of

Emergency and Remedial Response, U.S. EPA, re:
Consistent Implementation of the FY 1993 Guidance
on Technical Impracticability of Ground-Water
Restoration at Superfund Sites, January 19, 1995.
(Page 1 only).

P. 11.00003- Fact Sheet: The Role of Cost in the Superfund
11.00003 Remedy Selection Process, prepared by U.S. EPA,

Office of Emergency and Remedial Response,
September 1996. (Page 1 only).

11.2 EPA Regional Guidance

P. 11.00004 -Report: Technical Assistance Document for
11.00004 Complying with the TC Rule and Implementing the

Toxicity Characteristic Leaching Procedure (TCLP).
prepared by U.S. EPA, Region II, Revised May,
1994. (Title page only).
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APPENDIX IV

STATE CONCURRENCE LETTER
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0f
James E McCreevey Department of Environmental Protection Bradley M. C«mpbe!l

Governor Comm.Mioner

M$. Jane M. Kenny ^p c Q
Regional Administrator
USEPA-Region H
290 Broadway - Floor 19
New York, NY 10007-1866

Subject: Roebling Steel Superfund Site - Florence Township
Record of Decision (ROD) - Operable Unit 5 (OU-5)
And Proposed changes to OU-3 Remedy

Dear Ms. Kenny:

The Department of Environmental Protection has evaluated and concurs with the Roebling Steel
Site Superfund ROD for OU-5 which addresses the remedy for the OU-5 Area of the Roebling site
(soils and groundwater) and amendments to the signed ROD for OU-3 slag area.

The Department is aware that this ROD represents the fourth and the final ROD for the site. The
first ROD was signed in March 1990 and the Remedial Action was completed in September 1991.
The second ROD was signed in September 1991 to address the southeast playground (OU-2) and a
34-acre slag disposal area (OU-3). The Region II Removal Action Branch conducted the cleanup of
the playground (OU-2) in the fall of 1994. The Corps of Engineers completed the draft 95% design
plans and specifications for the slag disposal area (OU-3). The third ROD for OU-4, signed in
September 1996, addressed the remedy for 70 on-site contaminated buildings. The Region D
Removal Action Branch has performed decontamination and demolition of buildings, abatement of
friable asbestos, disposal of scrap metal from buildings, off-site disposal of process dust and the
contents of above-ground tanks, pits and sumps, and removal of underground chemical and oil
lines. The OU-4 Remedial Action is still ongoing. This OU-5 ROD addresses the area-wide
contaminated soils, river and creek sediments, and ground water.

The specific components of the selected remedy outlined in the ROD for OU-5 include the
following:

* Containment of site-wide contaminated soils, including the slag area, by capping
with soil/asphalt or soil only and vegetation of the soil cap areas;

* Dredging all contaminated sediments, dewatering the dredged sediments, on-site
disposal of the sediments, and site restoration;

* Long term ground water monitoring with institutional controls to restrict ground
water use (Deed Notice or Classification Exception Area).
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Technical Impracticability (TI) Waiver on Ground Water:

The NJDEP concurs that the selected remedy is protective of human health and the environment,
and is cost effective. . NJDEP's concurrence with the waiver of its ground water standards is
specific to this site only and is based upon facts present in the matter. NJDEP reserves the right
to revisit this issue at the time of the five-year review, as required by 42 USC 962 l(c), in the
event that technological advances no longer support a waiver of the State's ground water criteria.

The State of New Jersey appreciates the opportunity to participate^' the
and looks forward to future cooperation with the USEPA.

Attachment: Roebling ROD (OU-5)

on making process

Assisuihtvommissioner/
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APPENDIX V

Responsiveness Summary

Operable Unit 5 and
Amendment to Operable Unit 3 Selected Remedy

Roebling Steel Superfund Site

INTRODUCTION

This Responsiveness Summary provides a summary of the public's
comments and concerns regarding the Proposed Plan for the
Roebling Steel Site (Site), and the EPA's responses to those
comments. At the time of the public comment period, EPA proposed
preferred alternatives for soil, sediment and groundwater
contamination, collectively designated Operable Unit 5 (OU5), and
changes to the 1991 Operable Unit 3 (OU3) Remedy for the Slag
Area. All comments summarized in this document have been
considered in EPA's final decision for selection of remedial
alternatives for OU5 and OU3.

EPA held a public comment period to solicit community input and
ensure that the public remains informed about site activities.
EPA's Proposed Plan for OU5 was released to the public on August
21, 2003. A copy of the Proposed Plan was placed in the
Administrative Record and was made available in the information
repository at the Florence Township Public Library, Roebling, New
Jersey, and the Florence Township Municipal Building, Florence,
New Jersey. A public notice was published in Burlington County
Times and the Bordentown Register News, advising the public of
the availability of the Proposed Plan. The notices also
announced the opening of a public comment period and invited all
interested parties to attend an upcoming public meeting. The
public comment period closed on September 19, 2003.

The public meeting to present the preferred remedial alternatives
for OU5 and OU3 was held at the Florence Township Municipal
Building located on Broad Street, Florence, New Jersey on August
28, 2003.

This Responsiveness Summary is divided into the following
sections:

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS:
This section provides the history of community
involvement and interests regarding the Roebling Steel
Site.
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II. PUBLIC MEETING OVERVIEW: This section briefly describes
the public meeting held on August 28, 2003 and includes
historical information about the Roebling Steel Site
along with the proposed remedial alternatives to clean
up the Site.

III. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS,
CONCERNS AND RESPONSES: This section contains
summaries of oral comments received by EPA at the
public meeting, EPA's responses to these comments, as
well as responses to written comments received during
the public comment period.

The last section of this Responsiveness Summary includes
attachments, which document public participation in the remedy
selection process for this Site. They are as follows:

ATTACHMENT A contains the Proposed Plan that was distributed
to the public for review and comment;

ATTACHMENT B contains the public notices that appeared in
Burlington County Times and the Bordentown Register News;

ATTACHMENT C contains the public meeting sign-in sheet.

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Local officials and township residents first learned of the
Roebling Site's Superfund status in September 1983 through media
announcements. At that time, local officials maintained that
they were not adequately briefed prior to the release of the
information to the media and that communication lines between
local and State or federal officials were uncertain.

Since then, the level of community involvement and concern with
the Site has been high. EPA has conducted an extensive community
relations program to meet the community's need for information
and to support community participation in seeking remedies for
the Site. Since 1990, EPA has held several public meetings and
public availability sessions, and attended town council and other
local community group meetings, in an effort to keep residents
and local officials informed of the site-related activities. In
addition to the public participation responsibilities associated
with the OU1, OU2, OU3, and OU4 remedies, EPA has provided the
community with fact sheets on the Site.
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EPA has participated in a number of health-related activities
related to this project. In April 1995, EPA sampled Mansfield
Township residents' private wells, as a follow-up to an initial
study conducted by the Burlington County Health Department
(BCHD). In November 1995, EPA conducted a site visit with New
Jersey Department of Health (NJDOH), Agency for Toxic Substances
and Disease Registry (ATSDR), and BCHD. During January 1990,
April 1995, and September 1995, EPA supported BCHD in conducting
Roebling community lead screening for children.

To this day, community interest in the cleanup of the Site
remains high. Many residents believe that an effective cleanup
of the Site would enhance civic pride and make the community more
attractive to tourists and to industry. The main areas of
concern for the community include: aesthetic concerns during and
following remediation; public health and safety issues, e.g.,
site security measures, contaminant releases during excavation,
long-term health risks; use of local labor resources during
remediation; availability of funding to complete site cleanup;
and future economic potential of the Site.

II. PUBLIC MEETING OVERVIEW

The public meeting for the Roebling Steel Site began at
approximately 7:00 p.m. on August 28, 2003 with presentations by
EPA, and its contractor, Foster Wheeler Environmental
Corporation. Immediately afterward, a representative from Senator
Frank Lautenberg's office read a letter that the Senator wrote to
EPA Regional Administrator Jane Kenny requesting EPA to provide
the full funding necessary to address the contaminated soil and
sediments at the Site and to complete the demolition of buildings
on-site. Question and answer sessions were also conducted.
Approximately 38 residents and local officials attended the
meeting.

EPA representatives were Jeff Josephson, Team Leader for EPA;
Tamara Rossi, Remedial Project Manager, for the Site; Michael
Sivak, Risk Assessor, and Pat Seppi, Community Relations
Coordinator. Foster Wheeler Environmental Corporation
representatives were Edward Leonard, Project Manager, and Robert
Chozick, Feasibility Study Lead.

Ms. Seppi introduced each of the speakers and explained that the
purpose of the meeting was to present EPA's Proposed Plan for the
cleanup of OU5 and to present proposed changes to the selected
remedy for the Slag Area (OU3) previously identified in the
September 1991 Record of Decision (ROD). Ms. Seppi explained
that the community's concerns would be factored into EPA's next
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ROD (the fourth ROD) for the Site, expected in September 2003.
Ms. Seppi informed the audience that EPA would accept comments
throughout the remainder of the public comment period scheduled
to close on September 19, 2003. Ms. Seppi also informed the
group that the RI and FS Reports and other site-related documents
are available for public review at -he local information
repositories listed in the Proposed Plan. Copies of the Proposed
Plan were available for the taking at the meeting. Ms. Seppi
then introduced Ms. Rossi.

Ms. Rossi presented an update of some of the activities that EPA
will be involved with at the Site. She announced that EPA will
restart the building demolition at the Site. She also reported
that EPA will move forward with the remediation and restoration
of the Main Gate House and ambulance garage, and that EPA will
start the design of the cap for the soil surrounding the Main
Gate House. EPA's goal is to complete these activities by Spring
2005. A fact sheet that discusses these activities was available
at the meeting for those who were interested.

Mr. Josephson presented a brief overview of how the Superfund
process works. He described how a site may be placed onto the
National Priorities List and how a remedy is selected. He
indicated that sites such as Roebling are often complex and are
frequently addressed in stages called operable units. Studies
conducted to characterize contamination and evaluate the risks to
human health and the environment are reported in the RI and the
results of studies to identify and evaluate remedial alternatives
to address the site contamination are reported in the FS. Once
the FS is completed, EPA develops a Proposed Plan and presents
EPA's preferred cleanup alternative to the public.

Mr. Josephson went on to say that public participation is an
important element of the Superfund process. EPA provides the
public an opportunity to comment on the results of the studies
and the proposed remedy. After considering public comments, EPA
will document the selected cleanup alternative in the ROD. Once
the ROD is final, the remedial design process begins where the
specifications and plans for the selected remedy are developed.
Remedial action is initiated after the design is completed and is
the stage where construction and cleanup activity occur at a
site.

Ms. Seppi then turned the floor over to Mr. Leonard. Mr. Leonard
summarized the results of the May 2002 Remedial Investigation
Report (RI), the July 2002 Feasibility Study Report (FS), and the
August 2003 Proposed Plan for remedial action for OU5 and also
discussed the proposed changes to OU3. Mr. Leonard provided some
background about the five operable units identified at the Site
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to date and discussed some of the previous activities that have
taken place. Mr. Leonard described the different RI studies
performed over the past 13 years and summarized the findings,
organized by four media (soils, groundwater, surface water, and
sediment). Mr. Leonard then discussed the risks posed by these
findings, as described in the RI. Mr. Leonard explained that
once EPA set the objectives for cleanup of the Site, the FS
studied various alternatives to determine which may be
successfully implemented. EPA compared a number of alternatives
including a No Action Alternative (required in all Superfund
Feasibility Studies). Each alternative is summarized in the
Proposed Plan along with the rationale EPA developed for
selection of a preferred alternative for the various media.

Ms. Seppi then invited the stakeholders present at the meeting to
offer comments and ask questions. EPA and Foster Wheeler
Environmental responded to questions and comments.

III. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS. COMMENTS.
CONCERNS. AND RESPONSES

Oral Comments Received at the Public Meeting

Issues and comments raised during the public comment period
regarding the fourth ROD for the Site are summarized below and
are organized into the following categories:

A. Health Risks
B. Proposed Remedy
C. Crafts Creek
D. Groundwater
E. Historical Conditions
F. Site Funding and Time Frames
G. Future Land Use
H. Administrative Items

A. HEALTH RISKS

COMMENT #1: Concerns were expressed about the potential health
effects of the Slag Area especially on young people who played on
the piles in the past.

EPA RESPONSE: The risk assessments performed focused on potential
risks to human health for individuals who are exposed to the Site
in its current condition. The risk assessment cannot evaluate
how people may have been exposed in the past. The purpose of the
risk assessment is to identify what risks are associated with the
Site in its current condition and what risks could occur if no
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further action is taken at the Site. The risk assessment
evaluated potential health risks associated with exposure to
surface soil (including the slag piles). As the risk estimates
exceed benchmark levels, the proposed remedial activities include
measures to mitigate this risk

COMMENT #2: A stakeholder asked if there is a risk to children
who fish and swim in Crafts Creek. The fishing advisories that
were formerly in the area have been torn down. The stakeholder
suggested that EPA should fence off access to Crafts Creek.

EPA RESPONSE: There are no fish consumption advisories specific
to Crafts Creek; however, the New Jersey Department of
Environmental Protection (NJDEP) and Department of Health and
Senior Services (NJDHSS) have issued several advisories for the
area. An advisory on the lower Delaware River between
Phillipsburg, New Jersey to the Pennsylvania and Delaware borders
which encompasses Crafts Creek, was issued for PCB exposure from
consumption of American eel, Striped bass and Channel catfish.
An advisory on mercury consumption was also issued for the
Delaware River between Trenton and Camden for the consumption of
largemouth bass.

The NJDEP and NJDHSS are not required to post signs nor fence off
the areas under each advisory. These advisories are meant to be
a public health notice and guideline for the public for
consumption of specific species. However, they are required to
notify the public of the advisory via a public forum (i.e.,
website, fishing license, public meetings). Many times, the
NJDEP and NJDHSS will post signs, but due to the lack of sign
maintenance, this method of communication is not enforced. If
these advisories are converted into bans backed by a regulation,
the NJDEP and NJDHSS will post signs on private and public
properties as well as fence off the area if necessary.

For more information, contact the NJDEP-Division of Science,
Research and Technology, Gary Bucchanin (609-633-8457) as well as
its website of fish advisories:
http;//www.state.nl.us/dep/dsr/njmainfish.htm.

The risk assessment performed for the Site did evaluate ingestion
of, or dermal contact with surface water during wading in Crafts
Creek, and found that all exposures associated with Crafts Creek
surface water are acceptable, both in terms of cancer and non-
cancer risks.
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COMMENT #3: A stakeholder expressed concern about perimeter air
quality sampling and dust migration. He requested EPA to provide
collected data to the public.

EPA RESPONSE: EPA has performed air monitoring at the Site
perimeter during construction activities throughout the years in
accordance with EPA-approved Health and Safety Plans. The
results of the air monitoring are .available upon request, and
have been provided to Florence Township in the past. Dust
suppression activities have also been conducted during active
work, and would be properly adjusted to take into consideration
weather conditions. The local residents have generally expressed
satisfaction with our ongoing dust suppression efforts at the
Site.

COMMENT #4: A stakeholder asked if there is a risk due to
contamination to children who ice skate on Crafts Creek when it
is frozen.

EPA RESPONSE: The risk assessment performed for the Site did not
evaluate possible risks for adults and children exposed to frozen
sediment and surface water in Crafts Creek. However, the results
indicate that all exposures associated with the Delaware River
and Crafts Creek sediments and surface water are acceptable, both
in terms of cancer and non-cancer risks, and would almost
certainly be overestimates for risk associated with ice skating.

COMMENT #5: A long-time resident of Roebling asked if and why the
contamination presents a threat to human health since he knows of
so many people who lived in the community who did not become ill.

EPA RESPONSE: EPA's risk assessment process is designed to
address two questions. First, based on the information available
regarding how people might be exposed to the site under current
conditions, would we expect to see health effects in the
population based on current exposures to the contamination?
Second, considering how the site might be used in the future and
how people might be exposed to contamination under future site
conditions, would we expect to see health problems across the
population if no remediation occurs? Since there is no way to
know how people might have been exposed in the past, or what
people might have been exposed to, EPA's risk assessment process
cannot predict health effects from past exposures.

COMMENT #6: Are there health studies on effects on workers and
nearby residents based on plant conditions that existed when the
plant operated from its beginning into the 1950s? Did
contaminants from the active plant during 1907 to 1955 affect
Roebling's drinking water?
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EPA RESPONSE: The risk assessments performed for the Site focused
on potential health problems for people who are exposed to the
site in its current condition and if no further remedial action
is taken. The risk assessments conducted under Superfund do not
evaluate how people may have been exposed in the past. It is
possible that health studies of workers were performed, but this
type of information is not used in the NCP process nor do we have
any such studies in our possession. Results of such occupational
epidemiological studies are used to evaluate the toxicity of
individual chemicals and they may be reflected in the toxicity
values used in the risk assessment, but these types of studies
are not used on a site-specific basis. EPA does not have the
data that would allow it to determine what people could have been
drinking when they were using the on-site well as a water supply
well.

B. SOIL AND SLAG AREA PREFERRED ALTERNATIVES

COMMENT #7: Local residents expressed concern about the proposed
remedy change for the Slag Area. Explain the rationale used to
determine the removal of the treatment component from the Slag
Area remedy.

EPA RESPONSE: The selected remedy for the Slag Area specified in
the 1991 ROD included treatment of hot spots (via stabilization),
and soil cap with stormwater management system and shoreline
protection. At the time, it was assumed that the slag material
hot spots (i.e., those materials exceeding the TCLP limits) were
acting as a substantial source of groundwater contamination.
These conclusions were based on limited toxicity characteristic
leaching procedure (TCLP) testing on the slag material, and
limited groundwater data from the Slag Area.

During post-ROD investigations, additional TCLP testing was
performed, as well as extensive site-wide groundwater, surface
water, and sediment investigations. The results of the TCLP
investigation resulted in a substantially larger volume of slag
material exceeding the TCLP limits zor cadmium and lead.
However, the analytical results from the groundwater, surface
water and sediment investigations indicate that the metal
contamination present in the slag material and groundwater does
not show a significant impact on the biota in the sediments and
the quality of the surface water.

It appears that, while contamination can be leached from the slag
under the aggressive conditions present in the TCLP test, these
contaminants do not leach from the slag material when exposed to
water (i.e., rain infiltration and/or fluctuating groundwater
levels) under the conditions found at the Site. Samples
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indicating groundwater contamination are primarily a result of
sampling less-mobile, naturally-occurring particulates with
adsorbed contamination or other contaminated particulate matter,
and to a much lesser degree, more mobile, dissolved metals
contamination due to leaching.

COMMENT #8: What contaminants were found in Roebling Park, and
why was contaminated soil removed from the park and not capped?

EPA RESPONSE: Lead and low levels of polychlorinated biphenyls
(PCBs) were found in the surface soil located in the Roebling
Park. The localized extent of contamination and the regular use
by local children and residents made soil removal the preferred
remedy over capping in this location.

COMMENT #9: How long is a soil cap effective?

EPA RESPONSE: The cap can effectively prevent direct exposure to
contamination indefinitely with periodic inspections and
maintenance. Soil cap areas would be vegetated to stabilize the
soils and minimize erosion, and a permeable liner would be placed
beneath the cap to act as a visible marker to minimize direct
contact should the overlying cap be breached. EPA will implement
a plan for long-term monitoring of the cap to ensure its
integrity, and any erosion or other damage to the cap will be
repaired. A deed notice will also be implemented to provide
information to the public regarding the presence of the
contamination and the cap to prevent unauthorized activities that
could compromise the integrity of the cap.

COMMENT #10: How long does it take to dissolve acid slag? Does
contamination leach from the slag? Is the slag to be treated to
remove carcinogens?

EPA RESPONSE: EPA is not proposing to dissolve or otherwise treat
the slag. As discussed above in response to Comment #7, based on
limited TCLP and groundwater data, EPA originally proposed
treatment of hot spots, via stabilization, to reduce the leaching
of contamination from the slag into groundwater. During post-ROD
investigations, however, EPA found no convincing evidence that
significant contamination is leaching into groundwater from the
slag. Therefore, EPA has modified its proposal, eliminating the
hot spot treatment of the slag. The Slag Area will still be
capped to prevent direct contact with contaminated slag material.
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C. CRAFTS CREEK

COMMENT #11: A stakeholder asked if EPA had performed sediment
sampling along Crafts Creek, south of Route 130 (upstream of the
Site).

EPA RESPONSE: Sediment and surface water samples were collected
from three locations south of Route 130 (upstream of the Site).

COMMENT #12: A stakeholder recommended that EPA perform testing
in a couple of transects across the ponded area of Crafts Creek
to get a representative assessment of the sediment chemistry.

EPA RESPONSE: Additional sampling is planned in Crafts Creek as
part of the pre-design sampling activities. The data obtained
along with existing information will be used to further delineate
the impacted sediment areas.

D. GROUNDWATER

COMMENT #13: A stakeholder commented that the contouring of the
inorganic groundwater data produced by the groundwater model
should be reviewed since the pictorial presentation of the data
give the incorrect impression that the sampling wells may be
source points.

EPA RESPONSE: The groundwater data collected to date do not
indicate that there are inorganic contaminant plumes at the Site
and EPA has not identified specific source areas at sampling well
locations. On a sporadic basis, isolated groundwater sample
results do indicate inorganic contaminants at concentrations just
above groundwater quality standards. The concentrations can
change from one sampling event to another and the site monitoring
wells with exceedances vary between sampling events. This is not
uncommon with low levels of inorganic contamination.

The groundwater model utilized data from one current sampling
event and was specifically developed to conservatively assume
that there was a plume in the immediate area of any monitoring
well that had an inorganic exceedance in order to evaluate the
effectiveness of remedial alternatives. The model simulated
future groundwater contaminant transport with various remediation
scenarios and the results indicate that under the conservative
assumptions used in the model, the areas of groundwater
contamination were stable even if no groundwater remedial actions
were taken.
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COMMENT #14: A stakeholder commented that the water level data
presented in the RI/FS do not show discharge to Crafts Creek to
the extent indicated in the groundwater model. The data may need
to be reassessed or recontoured for presentation.

EPA RESPONSE: The RI/FS figures representing water level data
indicate some component of flow in the upper sand aquifer to
Crafts Creek but not to the extent indicated in the groundwater
model. The main component of flow indicated in the RI/FS figures
is to the Delaware River. However, the monitoring well network
does not extend to Crafts Creek beyond the site boundary, while
the model covers a larger area including outside the Site where
little field data are available. If data were available, the
potentiometric map for the upper sand would probably show a
component of flow towards Crafts Creek. However, the current
potentiometric maps are correctly drawn with the data available.
The additional sediment sampling in Crafts Creek will help to
further determine if the creek has been impacted by the discharge
of contaminated groundwater from the Site.

COMMENT #15: A local stakeholder asked if contamination has
affected the aquifers, groundwater, and sources of the town
drinking water.

EPA RESPONSE: No. There are a number of reasons why the
contaminants at the Site have not and will not affect the sources
of drinking water near the Site including: 1) the inorganic
contaminants (metals) are very immobile in the groundwater and do
not travel far before they are re-adsorbed onto the soil
particles; 2} the groundwater flow in the affected aquifers at
the Site is towards the Delaware River and away from the
municipal wells; and 3) the municipal wells are in a deeper and
different aquifer than the aquifers contaminated at the Site. In
addition, the municipal wells are sampled regularly for metals
as required by State Law to assure that there are no elevated
levels in the drinking water.

COMMENT #16: Are the municipal wells monitored for presence of
harmful contaminants?

EPA RESPONSE: Yes. Under Federal and State law, all community
public water systems and non-community water systems must test
their water on a rigid schedule and at specific locations for
inorganics, radionuclides and synthetic organic chemicals. The
information is submitted to the NJDEP. The standards are
enforced by the NJDEP Bureau of Safe Drinking Water and the
Bureau of Water Compliance and Enforcement.
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COMMENT #17: Has EPA looked for Polynuclear Aromatic Hydrocarbons
(PAHs)in the groundwater?

EPA RESPONSE: During the initial investigations at the Site,
groundwater was sampled for PAHs on a number of occasions. The
PAHs discovered at the Site were very limited in concentration
and extent. Subsequent groundwater sampling focused on
inorganics only since they were the main contaminants of concern
at the Site.

COMMENT #18: Are there impacts to the Delaware River from
contaminants leaching from the slag?

EPA RESPONSE: There is a hydraulic connection between the
groundwater in the Slag Area and the Delaware River. The
groundwater that moves through the Slag Area discharges directly
to the river. Extensive sampling indicates that the surface
water has not been adversely impacted by inorganic contamination.
However, there are data gaps associated with the impact of
discharging potentially contaminated groundwater on the sediment
in the Delaware River. Additional sampling will be performed as
part of the pre-cLesign sampling activities to fill these data
gaps.

E. HISTORICAL CONDITIONS

COMMENT #18: A long-time resident of Roebling and former worker
at the Site noted that during the time when the plant was in
operation, by-product material was used as fill throughout the
town in gardens, streets, alleys, in areas where houses were to
be constructed, and in a ravine that once existed below Summer
Street. He asks if that material was contaminated?

EPA RESPONSE: Portions of the Village of Roebling were built on
filled wetlands along the Delaware River. Fill material could
have originated from multiple sources including the Site. EPA
will assess historical documentation to determine if by-product
material from the Site was possibly used as fill material in the
Village.

F. FUNDING AND SCHEDULE

COMMENT #19: Local residents and Senator Lautenberg's
representative expressed concern that the full funding necessary
to complete the remediation of Roebling has not been committed.

EPA RESPONSE: EPA Region 2 is committed to completing the
building demolition work and intends to obligate sufficient funds
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to continue work in the Fall of 2003. EPA will keep Florence
Township, the owner of the Site property, and the local community
informed as information regarding the extent of additional
funding becomes available.

COMMENT #20: Stakeholders expressed interest in the process by
which EPA makes funding decisions, decisions about site priority.
What is the composition of the panel that makes decisions about
funding Superfund sites? Do they include local representatives?
What was the requested funding for Roebling for the FY03 fiscal
year?

EPA RESPONSE: In August 1995, EPA established a National Risk-
Based Priority Panel of program experts representing all 10
Regions and EPA Headquarters to evaluate the risk at NPL sites
ready for construction with respect to human health and the
environment. There are no non-Agency personnel represented on
the panel. The Agency uses these evaluations to establish
funding priorities (i.e., projects are funded, with the exception
of emergencies and the most critical removal actions, in order of
priority based on panel evaluations). The panel uses the
following criteria to evaluate projects: risks to humans;
ecological risks; stability of contaminants; contaminant
characteristics; and economic, social, and program management
considerations. For FY 03, Region 2 requested $5 million
dollars to conduct building demolition or decontamination at the
Roebling site.

COMMENT #21: When will cleanup be completed?

EPA RESPONSE: Our current estimate, in the absence of any funding
constraints, is that the cleanup could be completed within four
years. The FS estimate of two to three years for completing the
soil, sediment, and groundwater remedy is independent of the work
currently underway which addresses buildings and integration with
future development. The FS estimate also does not include the
time needed to conduct a remedial design. Once the remedial
design is completed, construction activities for the soils,
sediments and groundwater will commence.

COMMENT #22: How does finding a developer affect remediation
funding and schedule?

EPA RESPONSE: Working with a developer may accelerate the
remediation schedule. EPA would try to integrate the developer's
site improvements into the proposed remedy; thereby, potentially
reducing the need for EPA funding. For example, the
construction of the New Jersey Transit Light Rail Line parking
lot at the Hornberger Avenue entrance is considered part of the
proposed site cap.
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COMMENT #23: What percent complete is the remediation at the
Roebling Steel Company Superfund Site?

EPA RESPONSE: Remediation of the Site is approximately 50 percent
complete. This is an approximation based upon past expenditures
and anticipated future funding needs as well as consideration of
the cleanup accomplished to date.

G. FUTURE LAND USE

COMMENT #24: Local residents expressed a desire to have EPA
remove the fence from Roebling Park and allow access to the
Delaware River.

EPA RESPONSE: EPA installed the fence to restrict access to the
slag material, as it presents a health concern due to dermal
contact. Once the OU5 remedy has been implemented, EPA will
determine if removal of the fence is appropriate at that time.

COMMENT #25: A stakeholder requested that future plans at
Roebling include maintaining access to the interior of the
facility using the current access provided from Hornberger
Avenue.

EPA RESPONSE: At this current time, there are no EPA plans to
limit access to the interior of the facility from the current
access provided from Hornberger Avenue. After the remediation is
completed, access to the Site will be determined by the land
owners/developers in conjunction with the municipal authorities.

COMMENT #26: How does remedy selection affect future .site
development? For instance, what is the implication for future
site use of placing a cap versus excavation and off-site disposal
of contaminated media? Are limits placed on Florence Township as
a result of remedy selection?

EPA RESPONSE: Limitations in the form of institutional controls
such as deed restrictions would be required based on the current
proposed remedy. The RI/FS evaluation assumed that future land
use would be recreational and commercial. Future residential
land use would require additional investigation and potentially
future response actions to ensure that the site would be
protective for residential land use.

COMMENT #27: Is there flexibility in the plan for site cleanup
that will take into account potential future development and/or
new innovation or technology that may be applicable in the
future?
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EPA RESPONSE: The ROD remedy allows for commercial, recreational,
and industrial land uses. Residential land use would require
additional investigation, design, or remedial measures to ensure
that the Site would be protective for residential land use. The
ROD does not specifically allow for new innovation or technology,
however, EPA may always reconsider remedies if new information
comes to light.

H. EPA ADMINISTRATIVE ITEMS

COMMENT #28: One stakeholder requested EPA to make Site reports
available on the EPA Internet web site.

EPA RESPONSE: Currently, RODs are the only project documents
usually available on the EPA Internet web page. EPA is assessing
its capability to provide additional site documents online in the
future.

COMMENT #29: Will minutes of this public meeting be available to
the public?

EPA RESPONSE: Mee,.ting Minutes will be made available at the local
information repositories. For those who attended the public
meeting, copies may be requested and sent directly to them.
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Written Comments Received During the Comment Period

One letter was received during the public comment period and it
is included herein. Comments from the letter have been
extracted, listed below and are followed by EPA's response to
each comment.

Letter from Mr. Pierre Lacombe (August 29, 2003)

COMMENT #1: "Fig 1-3 in final report and (fig 3-13 in RI) report
show the water table contours. The contours show the predominate
flow direction is toward the Delaware with little flow toward
Crafts Creek. Because the land is flat, I suspect that the flow
especially on the southern half of the site may be more southerly
than northerly. The groundwater flow model map shows the water
table flow direction as I suspect it to be. If you included
either a topographic divide and/or geographic divide of the
peninsula then the contour lines would flex around this divide.
The groundwater flow direction of the water table aquifer and the
first confined aquifer are different by 60 to 90 degrees. This
seems incorrect. I would revamp both sets of maps or explain the
difference in the text (I did not read the text on this issue)."

EPA RESPONSE: The RI/FS figures representing water level data
indicate some component of flow in the upper sand aquifer to
Crafts Creek but not to the extent indicated in the groundwater
model. The main component of flow indicated in the RI/FS figures
is to the Delaware River. However, the monitoring well network
does not extend to Crafts Creek beyond the site boundary, while
the model covers a larger area including a portion outside the
Site where little field data are available. If data were
available, the potentiometric map for the upper sand would
probably show a component of flow towards Crafts Creek. However,
the current potentiometric maps are correctly drawn with the
data available. The additional sediment sampling in Crafts Creek
will help to further determine if the creek has been impacted by
the discharge of contaminated groundwater from the Site.

COMMENT #2: "Fig 14 15 19 21 22 27 28 33 These various QW maps
[figures of groundwater contaminants located in the Feasibility
Study, Appendix D - entitled "Technical Memorandum, Results of
.Groundwater Modeling"] have been contoured using some sort of
computer contouring package. The data values appear to be
contoured without considering the contamination source areas or
the ground-water flow direction. It is possible that the EPA
strategically located wells in the jenter of a known contaminant
source area. (If that is correct I apologize not reading the full
text.) However, contamination contouring around MW42 and around
some wells in the center of the factory proper seemed suspect.
With the advantage of having stratified QW sampling data (0 to 2
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ft; 2 to x ft, and many wells, drive points, and hydropunch QK
data as well as some known contamination source areas (e.g.
buried drums, pits, leaking service lines, etc.) as well as GW
flow direction maps and hydrogeologic framework information it
may be to the EPA advantage to contour these multiple type of
data along succinct transects in section view. With such a QW
map and QW section you may be able TO decrease the extent of some
of the contamination plumes."

EPA RESPONSE: The groundwater data collected to date do not
indicate that there are inorganic contaminant plumes at the Site
and EPA has not identified specific source areas at sampling well
locations. On a sporadic basis, isolated groundwater sample
results do indicate inorganic contaminants at concentrations just
above groundwater quality standards. The concentrations can
change from one sampling event to another and the site monitoring
wells with exceedances vary between sampling events. This is not
uncommon with low levels of inorganic contamination.

In order to evaluate the effectiveness of remedial alternatives
the groundwater model utilized data from one current sampling
event and was specifically developed to conservatively assume
that there was a'plume in the immediate area of any monitoring
well that had an inorganic exceedance. The model simulated
future groundwater contaminant transport with various remediation
scenarios. Under the conservative assumptions used in the model,
the results indicate that the areas of groundwater contamination
would be stable even if no groundwater remedial actions were
taken.

COMMENT #3: "Fig 2-1 and 3-3: The 5 or 6 shore line sampling
sites for sediment in Crafts Creek are the only sites that need
to be remediated. Since no samples were collected in the center
of Crafts Creek there is no way to assess the contamination in
that area. I suspect that if the EPA were to traverse the creek
along 3 transects and sample the bottom sediments at 50 or 100 ft
spacings then statements concerning the existence of or lack of
contamination would be confirmed."

EPA RESPONSE: There are a number of data gaps that will be filled
as part of a pre-design sampling phase. This data, collected
along with existing information, will be used to develop the
remedial design. Additional sampling is planned in Crafts Creek
as part of the pre-design sampling activities.

COMMENT #4: "As far as my community is concerned and as a
representative of the Florence Township Environmental Commission
I would like to see a 300 foot wide access zone from the Roebling
Park to the Delaware River as a proto type of the end condition
of the Slag Area. Bulldozing the area to a more natural terrain
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and capping it with a preset thickness of topsoil would be an
immediate positive. This would give our residents a safe and
pleasant access to the gem of Florence."

EPA RESPONSE: The integration of the future site redevelopment
with the surrounding community will be determined by the land
owners/developers in conjunction with the municipal authorities.

COMMENT #5: "In figure 1 of the power point presentation Mr.
Leonard showed no road access to the interior of Main Plant area
Figure 1 in your evening hand out shows a plausible road access
between the NJ Transit parking lot and the Museum property. I
would hope that your green booklet map reflects the road access
to the interior or the property."

EPA RESPONSE: Figure 1 of the power point presentation was a
simplified figure for presentation purposes only. At this
current time there are no EPA plans to limit access to the
interior of the facility from the current access provided from
Hornberger Avenue.
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EPA ANNOUNCES PROPOSED PLAN

This Proposed Plan describes the remedial alternatives
that the U.S. Environmental Protection Agency (EPA)
considered to remediate contaminated soils, sediments
and groundwater at the Roebling Steel Company
Superfund Site (Site) located in Florence Township, New
Jersey and identifies EPA's preferred alternative with the
rationale for this preference. This document is issued by
the EPA, the lead agency for site activities, in
conjunction with the New Jersey Department of
Environmental Protection (NJDEP), the support agency
for this project.

EPA and NJDEP recommend Soil Alternative 3,
Sediment Alternative 5, and Groundwater Alternative 2.
The preferred alternative for soils includes site-wide
capping of contaminated soils using soil only or a
combination of soil/asphalt, and vegetation of the soil cap
areas. The type of capping would be based on the
physical characteristics of different portions of the site
and the future uses of each portion. The preferred
alternative for sediments includes dredging the
contaminated sediments, dewatering the dredged
sediments, on-site disposal, and site restoration. The
preferred alternative for groundwater includes a long-
term monitoring program and restrictions on groundwater
use. All alternatives would require long-term
maintenance and monitoring, institutional controls and
five-year reviews since contamination would remain on-
site.

Dates to remember:
MARK YOUR CALENDAR

PUBLIC COMMENT PERIOD:
August 21 - September 19, 2003
U.S. EPA will accept written comments on the Proposed
Plan during the public comment period.

PUBLIC MEETING:
August 28, 2003
U.S. EPA will hold a public meeting to explain the
Proposed Plan and all of the alternatives presented in
the Feasibility Study. Oral and written comments will
also be accepted at the meeting. The meeting will be
held at the Florence Township Municipal Building,
located at 711 Broad Street in Florence, New Jersey at
7:00 p.m.

For more information, see the Administrative Record
at the following locations:

U.S. EPA Records Center, Region II
290 Broadway, 18th Floor.
New York, New York 10007-1866
(212)-637-3261
Hours: Monday-Friday - 9 am to 5 pm

Florence Township Public Library
1350 Homberger Avenue
Roebling, New Jersey 08554
(609) 499-0143

Florence Township Municipal Building
711 Broad Street
Florence, New Jersey
(609) 499-2525

This document also presents proposed changes to the
selected remedy for the Slag Area identified in the
September 1991 Record of Decision (ROD). The Slag
Area (34 acres) is a portion of the property that was
created by filling in the Delaware River with process
slag, cinders and other fill material. The slag material
consists of very coarse soils composed primarily of
residues from the high temperature processing of iron
ore. That remedy called for treating hot spots through
stabilization, covering the 34-acre Slag Area with a soil
cap and vegetation, installing a stormwater management
system and shoreline protection, and using institutional
controls. EPA recommends removing the treatment
component from the original remedy based on new

information generated during the most recent Remedial
Investigation and Feasibility Study (RI/FS) Reports, dated
May 2002 and July 2002, respectively, and other
supporting documentation. The analytical results from the
hot spot delineation, groundwater, surface water and
sediment investigations indicate that the metal
contamination present in the slag material and
groundwater does not show a significant impact on the
biota in the sediments and the quality of the surface water.
Most of the groundwater contamination principally results
from suspended particulates, and to a much lesser degree,
as the result of leaching For these reasons, it was decided
that for the Site, the Tox;city Characteristic Leaching
Procedure (TCLP) used as a basis for the 1991 ROD, was



not a good indicator of hot spots in the Slag Area and
instead, the aforementioned sediment, surface water, and
groundwater sampling would be more relevant.
Therefore, EPA and NJDEP also recommend Soil
Alternative 3 for the 34-acre Slag Area.

EPA is issuing this document as part of its public
participation responsibilities under Section 117(a) of the
Comprehensive Environmental Response, Compensation,
and Liability Act of 1980, as amended (CERCLA), and
Section 300.430 (f)(2) of the National Contingency Plan
(NCP). This document summarizes information that can
be found in greater detail in the RI/FS report and other
supporting documentation. This Proposed Plan is being
provided as a supplement to the RI/FS report, to inform
the public of EPA's and NJDEP's preferred remedy, and
to solicit public comments pertaining to all the remedial
alternatives evaluated, as well as the preferred
alternative.

The remedy described in this Proposed Plan is the
preferred remedy for the Site. Changes to the preferred
remedy, or a change from the preferred remedy to another
remedy, may be made if public comments or additional
data indicate that such a change will result in a more
appropriate remedial action. The final decision regarding
the selected remedy will be made after EPA has taken all
public comments into consideration. We are soliciting
public comment on all of the alternatives considered in
the detailed analysis of the FS because EPA and NJDEP
may select a remedy other than the preferred remedy.
Therefore, the public is encouraged to review and
comment on all the alternatives considered by EPA in
this Proposed Plan.

SITE HISTORY

The Roebling Steel Company Site is a large abandoned
industrial facility of approximately 200 acres, adjacent to
the Delaware River (Figure 1). The Site is located in the
Village of Roebling in Florence Township, Burlington
County, New Jersey. The facility was used from 1906
until 1982, primarily for the fabrication of steel products.
Over half of the property was created by filling in the
Delaware River with process slag, cinders and other fill
material, so that, as the plant required additional
structures, there would be enough room for expansion.
There are numerous buildings that make up the facility;
they are connected by a series of paved and unpaved
access roads. The Site is bordered by Second Street on
the west and Hornberger Avenue on the south.
Residential lands are located to the west and southwest of
the Site at a zoning density of approximately eight

dwellings per acre. Two public playgrounds are adjacent
to the Site. The Delaware River forms the northern
boundary of the Site, and Crafts Creek forms its eastern
boundary. U.S. Route 130 and a Penn Central (Conrail)
track are located to the south of the Site.

The groundwater underlying the Site is at the margin of
the Potomac-Raritan-Magothy aquifer, designated by the
State of New Jersey as a Class 2A drinking water aquifer.
The Village of Roebling and Florence Township obtain
their potable water from public supply wells located about
two miles west of the Site. The city of Burlington,
approximately six miles downstream from the Site, obtains
potable water from both the Delaware River and shallow
groundwater wells. The groundwater flow of the upper
and lower aquifers radiates out from the southwest corner
of the Site and discharges directly into the Delaware
River. At low tide, the Site discharges groundwater to the
river, while at high tide the river acts to recharge the
aquifer along certain sections of the shoreline. Some
shallow groundwater also discharges to the Crafts Creek
tidal channel/basin area. This reach of the Delaware River
is subjected to tidal influence, with the vertical tidal range
measuring approximately eight feet at the Site. There are
approximately 25 major municipal and industrial
dischargers that are within one tidal excursion from the
Site. The area adjacent to the Site is part of a five-mile
stretch that does not support fishing; State-wide
advisories have been issued on the consumption of certain
fish.

Steel production resulted in the generation of significant
quantities of waste materials in both liquid and solid
forms. The majority of liquid wastes were discharged to
Crafts Creek and the Delaware River. The facility
contained an underground piping system of storm,
sanitary, acid and oil lines, and seven discharge outfalls to
the Delaware River and Crafts Creek. The discharge
outfalls carried storm water, cooling water, spent acid,
acid rinse waters, oily wastewaters, and effluent from the
wastewater treatment plant (post-1973) to the Delaware
River and Crafts Creek. Large quantities of solid wastes
including slag, mill scale, spent refractory materials, and
other production residues were disposed of at the Site. No
dust control system was in place until 1968; dust would be
released within the buildings and directly out the stacks.
The years of industrial activities at the Site have resulted
in widespread contamination with both organic and
inorganic compounds. Previous plant owners and
operators of the Site were cited for violating
environmental regulations associated with waste handling
and disposal during periodic inspections performed by the
New Jersey Department of Health and NJDEP. The Site
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was proposed for inclusion on EPA's National Priorities
List of Superfund sites in December 1982, and added to
the list in September 1983. In February 1983, the owner
abandoned the Site.

In May 1985, EPA began a remedial investigation and
feasibility study (RI/FS) to characterize the nature and
extent of the contamination present at the Site. Due to
the numerous contamination sources, and various
pathways for exposure associated with the Roebling Steel
Site, EPA is addressing the remediation in a phased
approach. Four removal actions have been conducted at
the Site. In December 1985, the State of New Jersey
removed picric acid and other explosive chemicals from
one of the on-site laboratories. EPA performed a removal
action between October 1987 and November 1988, that
included the removal of lab pack containers and drums
containing corrosive and toxic materials, acid tanks, and
compressed gas cylinders. EPA conducted another
removal action in October 1990 that included fencing a
portion of the Slag Area and excavating contaminated
soil in an area of the Roebling Park, which borders the
facility. In October 1998, EPA initiated a removal action
addressing both the interior and exterior asbestos-
wrapped piping, and completed thi? action in November
1999.

The first ROD for the Site was signed in March 1990,
and resulted in the completion of a remedial action in
September 1991. That remedial action, the first of
several anticipated remedial actions, known as operable
units (OUs), continued the removal or remediation of
contaminated source areas. It included the removal and
off-site treatment and disposal of remaining drums,
transformers containing oil contaminated with
polychlorinated biphenyls (PCBs), the contents of
exterior abandoned tanks, a baghouse dust pile, chemical
piles, and tire piles.

A second ROD was signed in September 1991, to address
the southeast playground (OU2), and a 34-acre Slag Area
(OU3). The remedy selected for the southeast
playground included excavating contaminated soil hot-
spots, off-site treatment, and disposal at an appropriate
facility. The Corps of Engineers (COE) was given the
responsibility to design and implement the remedies
selected in the ROD. To expedite the cleanup of the
playground, the EPA Region n Removal Action Branch
conducted the cleanup of the playground in the Fall 1994,
after the COE submitted a final design to EPA. The
remedy selected for the Slag Area included treating
hotspots, and then covering the entire 34-acre Slag Area
with a soil cap and vegetation. EPA is proposing changes

to the selected remedy for the Slag Area as part of this
Proposed Plan. The remedial design for the Slag Area cap
and shoreline revetment is near completion.

In September 1996, a third ROD was signed by EPA
selecting a remedy which includes removal and disposal of
the contents from underground storage tanks and
underground piping, friable asbestos abatement,
decontamination and demolition of buildings, recycling or
disposal of scrap metal from building debris and
contaminated equipment, off-site disposal of process dust
and the contents of above-ground tanks, pits, and sumps,
and the restoration of the Main Gate House, (listed on the
National Register of Historic Places in 1978 as a property
within the Village of Roebling Historic District) and other
historic mitigative measures (OU4). The areas of concern
(AOCs) that have already been remediated are the
following: aboveground and underground storage tanks,
friable asbestos, process dust, the contents of pits and
sumps, underground oil and chemical lines, soils
contaminated with oil, and the landfill. Certain areas of
the Site have been investigated (trenching of soils) to
search for AOCs. EPA continues to work on the cleanup
of the buildings and contamination sources.

The overall strategy for the Roebling Steel Site addresses
contamination in a manner that would allow most of the
Site to be returned to productive use for industrial,
commercial, or recreational purposes. Additional
investigations, remediation measures, and institutional
controls would be needed for residential use of the
property. EPA has completed the remedial actions called
for by the first two RODs and the on-going remedial
action called for by the third ROD was started in the
summer of 1999. EPA will address the remaining cleanup
work at the Site in the fourth and final ROD. Concurrent
with ongoing design activities, an additional RI/FS was
recently completed, which addresses surface and
subsurface soils, Delaware River and Crafts Creek surface
water and sediments, and groundwater. The RI/FS report
forms the basis of this Proposed Plan for the fourth ROD
and the proposed changes to the remedy for the Slag Area
selected in the 1991 ROD at the Roebling Steel Site. The
RI/FS incorporates an extensive data investigation and
discussion of potential cleanup alternatives for remaining
areas of contamination areas at the Site.

SITE CHARACTERISTICS

EPA, through its contractor, the Foster Wheeler
Environmental Corporation (FW), previously known as
Ebasco Services, conducted field investigations in
multiple phases between November 1985 to April 1998.
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RESPONSE ACTIONS DESCRIPTION AND STATUS

Removal Actions
• Removal Action 1

• Removal Action 2

• Removal Action 3

• Removal of drums, lab pack containers, acid tanks, and compressed gas cylinders.
Action completed in 1988.

• Removal of contaminated surface soils from the Roebling Park, and installation of
a perimeter fence around the Slag Area. Action completed in 1991.

• Removal of site-wide asbestos on interior and exterior piping . removal of heavy
metal process dust, and liquids and solids from vats and tanks.____________

ROD 1 (March 1990)
• OU-1 - Removal of drums, transformers, tanks, a baghouse dust pile, chemical piles, tires.

Action completed in 1991.

ROD 2 (September 1991)
• OU-2

• OU-3

• Removal of contaminated surface soils from the Southeast Park. Action
completed in 1995.

• The upcoming ROD Amendment (the subject of this Proposed Plan) would
modify the original remedy selected for the Slag Area. Design near completion.

ROD 3 (September 1996)
• OU-4

• Remediation of 70 abandoned buildings which contain contaminated process dust,
contaminated equipment, tanks, pits and sumps, underground piping. Action
was started in the summer of 1999.

ROD 4
(the subject of this Proposed
Plan)
• OU-5

This ROD will address all remaining contamination problems at the Site, such as
the site-wide soils, river and creek sediments and groundwater, and will
recommend changes to the selected remedy for the Slag Area identified in the
ROD 2. This is the last OU at the Site.

The purpose of these investigations was to determine the
nature and extent of contamination of the entire Site. The
field work necessary to fully characterize those areas to
be included in the fourth ROD was completed in April
1998. Further, a groundwater modeling effort was
conducted based on the data gathered during the field
investigations which culminated with the development of
a technical memorandum in March 2002 on the results of
the groundwater modeling and specified in Appendix D
of the RJ Report. The potential areas of contamination at
the Site were addressed in the following investigations
and the results can be found in the RJ report, which was
completed in May 2002:

Geophysical Survey and Test Pit Investigation: potential
areas for buried wastes on the Site were identified during
the geophysical survey and investigated through test pit
excavations.

Surface and Subsurface Soil Investigation: off-site soils,
on-site soils, test pit soils, and potential hot spot soils
(sludge lagoons, former transformer pads, asbestos soil,
oiled roadways, stressed vegetation).

Sediment Investigations: potential impacts to the
Delaware River and Crafts Creek from site-originated
surface water run-off, sewer outfall, and groundwater
discharges; establishing contaminant concentration
ranges throughout the Delaware River; macroinvertebrate
toxicity and benthic community evaluation; and
delineation of sediment hot spots.

Hydrogeologic Investigation: monitoring well
installations, hydropunch program, groundwater elevation
measurements, on-site groundwater sampling, residential
well sampling, groundwater seep sampling, aquifer
testing, and abandonment of facility wells.

Surface Water Investigation: potential impacts to the
Delaware River and Crafts Creek from site-originated
surface water run-off, sewer outfall, and groundwater
discharges from the Slag Area and the back channel area;
and establishing contaminant concentration ranges
throughout the Delaware River.

Ecological Investigation: ecological inventory, wetlands
investigation, and biota investigation.
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Air Paniculate Investigation: potential impacts of
participates migration to nearby residents and sensitive
environments.

Site Surveying and Mapping: establishing a base map
for the Site and adjacent areas of Crafts Creek that would
depict physical features, sampling locations, topographic
data, and site boundaries.

The results of those investigations are summarized in the
following sections.

Soils

Exceedances of federal and State criteria noted
throughout the Proposed Plan for soil concentrations are
based on the most stringent soil criteria represented
between EPA Soil Screening Levels (SSL) (Migration to
Groundwater, Ingestion and Inhalation) and NJDEP Soil
Cleanup Criteria (Impact to Groundwater, Non-
Residential Direct Contact and Residential Direct
Contact).

Main Plant Surface Soils - Surface soil samples were
collected from depths up to and including two feet below
ground surface. Inorganic contaminants were detected in
all collected site-wide surface soil samples.
Concentrations of twelve inorganics exceeded federal and
State criteria in one or more of the surface soil samples.
The inorganics most frequently exceeding criteria were
lead (71 of 121 samples), chromium (70 of 121 samples),
and cadmium (55 of 121 samples). Detected
concentrations of lead ranged from 2 mg/kg to 69,000
mg/kg, with an average detected concentration of 5,959
mg/kg. Detected concentrations of chromium ranged
from 1 mg/kg to 1,950 mg/kg, with an average detected
concentration of 146 mg/kg. Detected concentrations of
cadmium ranged from 1 mg/kg to 390 mg/kg, with an
average detected concentration of 51 mg/kg.

Concentrations of thirty-seven semi-volatile organic
compounds (SVOCs) were detected in one or more of the
collected samples. Polycyclic aromatic hydrocarbons
(PAHs) were the most frequently detected SVOCs and
include: 2-methylnaphthalene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(g,h,i)pyrene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene,
fluoranthene, indeno(l,2,3-cd)pyrene, naphthalene,
phenanthrene and pyrene. Of these PAHs, average
detected concentrations ranged from 706 ug/kg for
indeno(l,2,3-cd)pyrene (detected in 39 of 61 samples), to
9,270 ng/kg for 2-methylnaphthalene, which was
detected in 35 of 61 samples. The PAHs most frequently

exceeding criteria were benzo(a)pyrene.
benzo(a)anthracene. and benzo(b)fluoranthene.
Concentrations of pesticides exceeded cntena in less
than five percent of the samples and polychlonnated
biphenyls (PCBs) exceeded criteria in approximately
eleven percent of the samples. Concentrations of volatile
organic compounds (VOCs) were detected sporadically
throughout the Site, but none were detected above the
criteria.

Main Plant Subsurface Soils - Subsurface soil samples
were collected at specific depth intervals up to 45 feet
below ground surface. Concentrations of 11 metals
exceeded federal and State criteria in one or more of the
samples. The frequency of exceedances in subsurface
soil samples was significantly lower than that for the
surface soil samples. While criteria exceedances were
less frequent in subsurface soil samples than surface soil
samples, their distribution across the Site was equally
widespread.

The inorganics most frequently exceeding criteria were
antimony (22 of 101 samples), arsenic (22 of 118
samples), and chromium (22 of 115 samples). Cadmium
and lead, which were among the metals most frequently
exceeding criteria in surface soil samples, were detected
in subsurface soil samples at concentrations exceeding
criteria in 13 of 114 samples and 16 of 112 samples,
respectively. Detected concentrations of lead ranged
from 0.93 mg/kg to 90,600 mg/kg, with an average
detected concentration of 1,838 mg/kg. Detected
concentrations of cadmium ranged from 0.57 mg/kg to 20
mg/kg, with an average detected concentration of 5
mg/kg. Detected concentrations of antimony ranged from
3 mg/kg to 36 mg/kg, with an average detected
concentration of 10 mg/kg. Detected concentrations of
arsenic ranged from 1 mg/kg to 80 mg/kg, with an
average detected concentration of 16 mg/kg. Detected
concentrations of chromium ranged from 2 mg/kg to 536
mg/kg, with an average detected concentration of 44
mg/kg.

Concentrations of twenty nine SVOCs were detected in
one or more of the subsurface soil samples. Frequency of
detection and average detected concentrations were
significantly lower than those in surface soil samples.
The most frequently detected SVOCs were
benzo(a)anthracene (33 of 124 samples),
benzo(b)fluoranthene (35 of 121 samples),
benzo(a)pyrene (37 of 124 samples), chrysene (40 of 124
samples), fluoranthene (40 of 124 samples),
phenanthrene (41 of 125 samples) and pyrene (45 of 125
samples). Of these most frequently detected SVOCs,
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concentrations of benzo(a)pyrene, benzo(a)anthracene,
and benzo(b)fluoranthene exceeded critena in one or
more of the samples. There were sporadic detections of
pesticides, PCBs and VOCs that were above the criteria.

Sediments

Sediments from the main channel and the back channel of
the Delaware River, Crafts Creek, and Crafts Creek
wetlands were sampled in 1989, 1996 and 1998. Samples
were taken upriver, adjacent, and downriver of the Site,
and analyzed for volatile organic compounds, semi-
volatile organic compounds, pesticides, and metals.
Sediment samples were taken due to the Site's historic
discharges of contaminants from its seven discharge
outfalls which carried storm water, cooling water, spent
acid, acid rinse waters, oily wastewaters, and effluent
from the wastewater treatment plant (post-1973) to the
Delaware River and Crafts Creek. Exceedances of
federal and State criteria for sediments noted throughout
the Proposed Plan are shown on Figure 2 and based on
the most stringent sediment criteria represented between
Canadian Low Effects Level (LEL) and Canadian Severe
Effects Level (SEL). In the absence of LEL and SEL
values, U.S. Effects Range - Low (ER-L) and U.S. Effects
Range - Medium (ER-M) values were used.

Main Channel of the Delaware River - The concentration
ranges of individual PAHs and metals in the shipping
channel, upriver, adjacent and downriver samples were
similar to each other. PCBs were not detected in any
sediment samples taken from the main channel of the
Delaware River.

Back Channel of the Delaware River - The most
significant metal contamination was detected in sediment
samples SD25, SD27 and SD51. These samples were
collected in the back channel immediately downriver of
Outfalls #4 and #3. These samples exhibited the highest
detected concentrations of virtually all of the inorganic
contaminants, including antimony, arsenic, beryllium,
chromium, cobalt, copper, iron, lead, manganese, nickel,
silver, vanadium and zinc. In addition, concentrations for
many of the metals detected in sediment samples SD25,
SD26 and SD27 significantly increased with depth.
Average concentrations for the samples taken on the
surface and at depth at all three sampling locations are
aluminum (10,030 mg/kg, 19,963 mg/kg), chromium (117
mg/kg, 236 mg/kg), copper (241 mg/kg, 730 mg/kg), iron
(163,000 mg/kg, 346,000 mg/kg), lead (213 mg/kg, 883
mg/kg), manganese (1,410 mg/kg, 2,887 mg/kg), nickel
(93 mg/kg, 193 mg/kg), potassium (1,318 mg/kg, 3,297
mg/kg), and vanadium (31.5 mg/kg, 69 mg/kg). The

contaminant concentrations increase with depth, which
would be consistent with historic discharge from the
outfalls.

Elevated total PAH concentrations of 10.657 ng/kg and
7,358 ug/kg were found in samples taken immediately
downriver of Outfalls #5 and #6. respectively. The
highest individual PAH concentrations in these samples
were fluoranthene (1,600 ug/kg and 1,100 ug/kg) and
pyrene (1,500 ug/kg and 960 ug/kg). Total pesticide
concentrations ranged from 50 ug/kg to 78 ug/kg.
Relatively low levels of PCBs were detected in sediment
samples taken from the back channel.

Crafts Creek - Similar to the Delaware River samples,
all of the Crafts Creek sediment samples exceeded
reference ranges for at least one metal. One or more of
the sediment screening criteria were exceeded by Crafts
Creek samples for arsenic, cadmium, chromium, copper,
lead, manganese, mercury, nickel and zinc.

Sediment samples from Crafts Creek contained higher
concentrations of PAHs than found in the Delaware
River. The total PAH values ranged from 2,830 ug/kg to
13,400 ug/kg. The highest individual PAH
concentrations were benzo(a)anthracene (1,100 ug/kg),
benzo(b)fluoranthene (1,600 ug/kg),
benzo(k)fluoranthene (1,400 ug/kg), fluoranthene (2,300
ug/kg), phenanthrene (1,400 ug/kg), and pyrene (2,000
ug/kg). No patterns of PAH sediment contamination are
apparent for this portion of Crafts Creek. Low levels of
PCBs were detected in sediment samples taken from
Crafts Creek.

Groundwater

The data analysis for the groundwater samples collected
using conventional methods (prior 1996) relies primarily
on the dissolved inorganic results, because the total
inorganic results may be biased high due to interference
from suspended particles in the samples. Additionally,
the dissolved inorganic data were used in the analysis of
the 1996-1997 HydroPunch screening results because of
the nature of the sampling increased the suspension of
particles in the sample. Analysis of groundwater sample
results collected using low-flow methodology (after
1996) relies on the total inorganic results. It is believed
that the low-flow sampling data is more representative of
the true groundwater quality and conditions at the Site.
Exceedances of federal and State standards noted for
groundwater concentrations throughout the Proposed Plan
are shown on Figure 2 and based on the most stringent
groundwater criteria represented between NJ Class HA
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Groundwater Quality Criteria (GWQC) and Federal
Maximum Contaminant Levels (MCLs).

Analysis and correlation of sampling data collected from
1990 through 1998 indicate that there are sporadic
exceedences of inorganics in a small number of wells.
The areas of sporadic contamination are generally found
in the Slag Area, landfill area, and near the wastewater
treatment plant/Building 10. There are sporadic
exceedences located in the southeastern portion of the
Site. The results show that the following metals
exceeding the most stringent standards are antimony,
arsenic, beryllium, cadmium, copper, lead, nickel,
selenium, silver and zinc. Elevated levels of aluminum,
iron, and manganese were also present; these metals are
know to be widespread and naturally occurring, however,
they were also part of the site manufacturing process.
VOC and SVOC compounds were detected at low levels
and a lower frequency than metals in the upper aquifer.
There were no exceedences of VOC and SVOC
compounds in the lower aquifer. The results of the
inorganic compounds are discussed below.

Upper Aquifer Inorganic Exceedences - Most notable
are the following results exceeding.standards found in
monitoring wells (MW) and hydropunch (HP) samples in
the above-mentioned areas:

• Antimony was detected at concentrations of 37.1 ug/L
in MW29 in the Slag Area, 38.5 ug/L in MW06 in the
landfill area, 35.8 ug/L in MW16 located in the
southeastern portion of the Site, and 37 ug/L in MW13
located in the southeastern portion of the Site. The
GWQC for antimony is 5 ug/L.

• Arsenic was detected at concentrations of 8.7 ug/L in
MW24S in the wastewater treatment plant area, 8.1
ug/L and 10.6 ug/L in MW37 in the Slag Area, and 14.6
ug/L in MW 38 in the Slag Area. The GWQC for
arsenic is 8 ug/L.

• Copper was detected at concentrations of 4,050 ug/L
and 5,650 ug/L in MW21 in the landfill area, and 1,960
ug/L in HP21 near Building 13. The GWQC for copper
is 1,000 ug/L.

• Lead was detected at concentrations of 13.2 ug/L in
MW14 located on the southern portion of the Site, 36.1
ug/L and 54.5 ug/L in MW37 in the Slag Area, 66.8
ug/L in MW42 in the Slag Area, 17.9 ug/L in HP20
located in Building 10, 29.6 ug/L in HP 21 near
Building 13, and 10 ug/L in HP22 near Building 88.

The GWQC for lead is 10 ug/L.

Lower Aquifer Inorganic Exceedences - Most notable
are the following results exceeding standards in the
above-mentioned areas:

• Arsenic was detected at a concentration of 95.3 ug/L in
MW17D located on the southeastern portion of the Site.

• Beryllium was detected at concentrations of 16.2 ug/L,
22 ug/L and 24.9 ug/L in MW24D in the wastewater
treatment plant area. The standard for beryllium is 1

• Lead was detected at a concentration of 37 ug/L in
MW08D near Outfall No. 6.

• Zinc was detected at concentrations of 1 8,400 ug/L in
MW20D in the landfill area, 14,400 ug/L and 18,200
ug/L in MW24D in the wastewater treatment area, and
18,800 ug/L and 20,700 ug/L in MW32D near Building
10. The standard for zinc is 5,000 ug/L.

Groundwater Model Results

A groundwater model was developed to simulate the
current metals contamination in the groundwater and
predict the metals concentrations in the future under
natural attenuation and other various remediation
scenarios. The modeling included (1) development of a
calibrated steady-state groundwater flow model, (2)
development of a transient contaminant transport model,
and (3) simulation of various groundwater remediation
scenarios using the transport model. The details of the
modeling system and assumptions are provided in
Appendix D of the Feasibility Study. The groundwater
contamination included three exceedences of lead and
one exceedence of arsenic in the upper aquifer, and three
separate exceedences of lead, arsenic, and beryllium in
the lower aquifer. The highest concentrations from data
in the RI report was utilized in the modeling. The
continuing source of metals contamination in the
groundwater is the site-wide soils and slag found above
and below the water table. The following scenarios were
modeled.

Base Case Transport Model (No Source Removal and
Natural Attenuation) - The base case transport model
assumes that there is a continuing source of metals
contamination and the source materials have not been
removed. The modeling results indicate that with
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constant mass loading of arsenic, beryllium and lead for
both 50 years and 100 years, the concentrations increase
with time but the extent of contamination does not
expand.

No Source Removal and Pump and Treat - This
remediation scenario assumes that there is a continuing
source of metals contamination (source materials have
not been removed) and that a pump and treat system is
installed to capture the lead, arsenic and beryllium
contamination in the upper and lower aquifers. The
modeling results indicate that after 50 years of pumping
with no source removal, the concentration increase in a
manner similar to the base case.

Source Removal and Natural Attenuation - This
remediation scenario assumes that the sources of
groundwater contamination are removed and the
remaining metals are naturally remediated as a result of
the flushing action of the groundwater flow system. The
modeling results indicate that it will take thousands of
years for the aquifer to reach the groundwater quality
criteria which have been identified as cleanup targets for
lead using this scenario.

Source Removal and Pump and Treat - This
remediation scenario assumes that the sources of
groundwater contamination are removed and that a pump
and treat system is installed to capture the lead, arsenic
and beryllium contamination in the upper and lower
aquifers. The modeling results indicate there is minimal
change in the lead concentrations after 50 years of pump
and treat. Calculations were performed that indicate that
it will take thousands of years for the lower aquifer to
reach groundwater quality criteria which have been
identified as cleanup targets under this scenario.

Hydraulic Containment and Cutoff Wall - This
remediation scenario includes the installation of a linear
cutoff wall in conjunction with an extraction well system.
For the modeling effort, the cutoff wall was placed along
the Delaware River with the extraction wells system
inside the wall to capture groundwater that moves
downgradient towards the wall. The modeling results
indicate that hydraulic containment is achievable,
however groundwater quality criteria which have been
identified as cleanup targets would not be reached under
this scenario.

Surface Water

Surface water from the main channel and the back
channel of the Delaware River and Crafts Creek were

sampled in 1989, 1996 and 1998. Samples were taken
upriver, adjacent, and downriver of the Site, and analyzed
for volatile organic compounds, semi-volatile organic
compounds, pesticides, and metals. Surface water
samples were taken due to the Site's historic discharges
of contaminants from its seven discharge outfalls to the
Delaware River and Crafts Creek. The 1998 sampling
effort included a series of ground water, ground water
seep and surface water samples that were collected
simultaneously during different stages of the tidal cycle.
A total of 108 surface water samples were collected from
the Delaware River along four transects oriented
perpendicular to the northern shoreline of the Site, as
well as from two transects located upstream from the
Site. Ground water samples were collected from selected
wells (MW33, MW31, MW30 and MW8S) along the
northern periphery of the Site and from four ground water
seep locations along the bank of the Delaware River to
better integrate near-river ground water concentrations
with the surface water effects (Figure 2). Exceedances of
federal and State criteria for surface water noted
throughout the Proposed Plan are shown on Figure 2 and
based on the most stringent surface water criteria
represented between New Jersey Surface Water Quality
Standards, National Ambient Water Quality standards
and Delaware River Basin Compact (DRBC) standards.

Main Channel of the Delaware River - Most main
channel surface water samples exhibited concentrations
of aluminum (maximum concentration 358 ug/L at SW-
10), copper (maximum concentration 11 ug/L at SW-
04A), iron (maximum concentration 637 ug/L at SW-10),
lead (maximum concentration 3.6 ug/L at SW-04) and
manganese (maximum concentration 99 ug/L at SW-13)
in excess of the most stringent surface water criteria. The
concentrations of these metals in surface water samples
located adjacent to the Site were generally lower than the
1998 background levels at 5 to 15 feet out into the
channel at low tide. Dissolved zinc was an exception,
which exceeded the background level at all of the three
transect sampling locations in the main channel adjacent
to the Site. The surface water impacts appear to be
related primarily to colloidal and/or suspended
sediments/paniculate matter in the samples (SP01
through SP03 and transects TR01 through TR03).
Interpretation of the data indicates that the surface water
contamination appears to decrease in concentration
outward from the Site, in a thin band parallel to the
riverbank. This decrease in metals concentrations
outward from the Site may be related to an increase in
proportional mixing and dilution of site-related discharge
waters with surface water outward into the channel. The
1998 surface water data appears to indicate limited
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impact to surface water in the main channel from site
discharges.

Back Channel of the Delaware River - Numerous
detections of aluminum, copper, and manganese were
similar to those in the samples collected in the main
channel. There were occasional detections of iron
(maximum concentration 4,470 ug/L at SW-27), lead
(maximum concentration 11.4 ug/L at SW-33) and silver
(maximum concentration 4.7 ug/L at SW-32) in the back
channel samples were found to exceed the most
stringent surface water criteria. Elevated iron, lead and
silver concentrations detected near Outfalls #1 and #2 and
near the mouth of Crafts Creeks may be related to the
discharges of process waters. Again, the surface water
impacts appear to be related primarily to colloidal and/or
suspended sediments/particulate matter in the samples.
The data also suggests that dissolved copper and zinc are
present in groundwater discharges near the mouth of the
back channel. Similar to the total concentrations, the
highest concentrations of dissolved metal appear to be
limited to the shallow back channel area adjacent to the
riverbank. This dissolved metals contamination would
contribute directly to the water quality in the main
channel.

Crafts Creek - Elevated total iron and lead concentrations
detected near Outfalls #1 and #2 and near the mouth of
Crafts Creeks may be related to the discharges of process
waters. Detected concentrations of iron ranged from
444 ug/L to 16,700 ug/L , with an average detected
concentration of 6,087 ug/L and lead ranged from 1.2
ug/L to 21 ug/L , with an average detected concentration
of 6.2 ug/L . The surface water contamination was
detected primarily in the total fraction of the sample,
indicating that contamination is most likely the result of
impacts from suspended sediment/particles in the sample.
A potential source of the metals contamination in Crafts
Creek is particulate matter from historic process water
discharges at the RSC site, which could have been
deposited and resuspended by tidal currents moving in
and out of the basin. However, other potential sources
are present in the upstream portion of the Crafts Creek
tidal basin, which could have contributed to the metals
contamination.

Groundwater/Surface Water Interaction

A comparison of the concentrations of metals in the three
ground water seep sampling rounds, and a comparison of
the concentrations and individual metals detected in the
paired monitoring wells and ground water seep samples
indicates that during low tide the groundwater discharges

to the surface water. The generally decreasing
concentration gradients of total metals in surface water
samples outward from the Site and the proximity of the
contamination to known source areas of these metals,
indicates that the Site is a contributor of this
contamination. With the exception of dissolved copper
and zinc, the total metal exceedances appear to be
associated with colloidal and/or particulate matter in the
river channel at the time of sampling. A potential source
of the sediment contamination are dissolved metals in the
ground water discharges which have adsorbed onto solid
matter, or contaminated particles and debris in surface
water runoff, debris in surface water runoff, and historic
discharge-contaminated process waters from storm drain
lines/outfall areas at the Site.

OU3 Slag Area Soils (Summary of Pre- and Post- 1991
ROD Investigations)

1991 Focused Feasibility Study

EPA conducted a field investigation consisting of two
stages in 1988 and 1989 to determine the type and extent
of contamination in the Slag Area. The analytical results
are presented in their entirety in the Focused Feasibility
Study (FFS) completed in June 1991 and are summarized
below.

Sampling results indicate that inorganics are the primary
contaminants of potential concern in the Slag Area soils.
These include the following metals: antimony, arsenic,
barium, cadmium, chromium, copper, iron, lead,
magnesium, manganese, mercury, nickel, selenium,
silver, vanadium, and zinc. In addition, volatile and semi-
volatile organic contaminants were detected in the slag
material at low levels. Wide variations in the metals
composition among sampling locations indicate that the
slag is not chemically homogeneous. Elevated
concentrations of all the above-mentioned metals
occurred within the 0-2 ft and 2-4 ft depth intervals, and
elevated concentrations of barium, chromium, copper,
iron, lead, magnesium, manganese, nickel, silver,
vanadium, and zinc occurred within the 4-6 ft, 6-10 ft and
10-14 ft depth intervals. Lead contamination is of
particular concern at the Slag Area because it was
detected at high concentrations in many samples. The
concentration ranges for lead detected in surface and
subsurface samples were 47.6 - 10,400 mg/kg and non-
detected (ND) - 8,650 mg/kg, respectively.

EP Toxicity testing was performed on the slag samples to
determine the leaching behavior of the slag and whether
the slag material should be classified as a characteristic
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waste subject to the Resource Conservation and Recovery
Act (RCRA) requirements. The EP Toxicity results
showed elevated concentrations of lead in two adjacent
samples. In February 1991, TCLP testing was performed
on the slag material (TCLP testing is the analytical
method currently used, which replaced EP Toxicity
testing). The TCLP results detected concentrations below
the TCLP regulatory levels. Variability in the test results
was believed to be due to the chemical heterogeneous
nature of the slag material. Based on the FFS data, the
volume of slag material that was thought to leach
contaminants into the groundwater, thus needing
treatment, was estimated to be approximately 30,000
cubic yards (cy) at that time. This estimated volume of
slag material was based on a limited number of samples
analyzed for EP Toxicity and TCLP tests. It was
therefore anticipated that additional surface and
subsurface sampling to further delineate hot spot areas
would be necessary during the remedial design.

1999 Predesign Investigation

In 1991, the U.S. Army Corps of Engineers (COE) was
given the responsibility to design and implement the
remedy selected for the Slag Area. A pre-design
investigation to delineate hot spot areas and to further
characterize the Slag Area was conducted in two stages.
Stages 1 and 2 were performed in the fall of 1993 and
1994, respectively, and the results are presented in the
Predesign Investigation Report (PIR) issued by the design
contractor, URS Consultants, Inc., in May 1999.

The results of TCLP testing for metals during the Stage 1
investigation confirmed the presence of the hot spot
previously identified in the 1991 FFS, and identified
three new hot spot areas. Exceedances of TCLP limits
were detected for lead and cadmium only. Lead
concentrations exceeding the TCLP limit of 5 mg/L
ranged from 5.9 mg/L to 1,080 mg/L. Cadmium
concentrations exceeding the TCLP limit of 1 mg/L
ranged from 14.1 mg/L to 23.5 mg/L. The results of
TCLP testing during Stage 2 further refined the hot spot
limits delineated in Stage 1. Approximately a third of the
TCLP exceedances reported in the four hot spot areas
were below the water table.

Based upon the new data generated during the pre-design
investigation, the volume of slag material estimated in the
34 acres is approximately 710,000 cy, with 210,000 cy
now exceeding the TCLP criteria. The spatial area
associated with the hot spot zones is approximately eight
acres. Therefore, based on the pre-design investigation
data, the volume of slag material that would require

treatment under the original ROD is now estimated to be
approximately 210,000 cy.

Significantly, the analytical results from the hot spot
delineation, groundwater, surface water and sediment
investigations indicate that the metal contamination
present in the slag material and groundwater does not
show a significant impact on the biota in the sediments
and the quality of the surface water. Samples indicating
groundwater contamination are primarily a result of
sampling less-mobile naturally occurring particulates
with adsorbed metals contamination, and to a much lesser
degree more mobile, dissolved metals contamination
resulting from leaching. For these reasons, it was
decided that for the Site, the Toxicity Characteristic
Leaching Procedure (TCLP) used as a basis for the 1991
ROD, was not a good indicator of hot spots in the Slag
Area and instead, the aforementioned sediment, surface
water, and groundwater sampling would be more
relevant. The conclusions from these studies were
incorporated into the RI/FS, and support the rationale for
amending the OU3 ROD.

WHAT IS A "PRINCIPAL THREAT"?

The NCP establishes an expectation that ERA will use
treatment to address the principal threats posed by a site
wherever practicable (NCP Section 300.430(a)(1)(iii)(A)).
The "principal threat" concept is applied to the
characterization of "source materials" at a Superfund site. A
source material is material that includes or contains
hazardous substances, pollutants or contaminants that act
as a reservoir for migration of contamination to groundwater,
surface water or air, or acts as a source for direct exposure.
Contaminated groundwater generally is not considered to be
a source material; however, Non-Aqueous Phase Liquids
(NAPLs) in groundwater may be viewed as source material.
Principal threat wastes are those source materials
considered to be highly toxic or highly mobile that generally
cannot be reliably contained, or would present a significant
risk to human health or the environment should exposure
occur. The decision to treat these wastes is made on a site-
specific basis through a detailed analysis of the alternatives
using the nine remedy selection criteria This analysis
provides a basis for making a statutory finding that the
remedy employs treatment as a principal element.

The principal threats posed by the Site consist mainly of
wastes products and materials from the steel
manufacturing process that have contaminated the soils,
sediments and groundwater. These sources of
contamination, also referred to as areas of concern
(AOCs), will be remediated as part of the OU4 building
cleanup.
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SCOPE AND ROLE OF THE ACTION

As previously discussed, EPA is addressing the
remediation of the Roebling Steel Site in a phased
approach. This ROD, the fourth and final ROD planned
for the Site, focuses on the remediation of the soils,
sediments and groundwater, and recommends changes to
the selected remedy for the Slag Area identified in the
1991 ROD. It constitutes the final action for the Site.

SUMMARY OF SITE RISKS

Based upon the results of the RI, a baseline risk
assessment was conducted to estimate the risks
associated with current and future site conditions. The
baseline risk assessment estimates the human health and
ecological risk which could result from the
contamination at the Site if no remedial action were
taken.

The baseline risk assessment evaluated the health effects
which could result from exposure to contamination from
surface and subsurface soils (incidental ingestion, dermal
contact, and inhalation of suspended soil particulates),
groundwater (ingestion, dermal contact, and inhalation),
surface water (incidental ingestion, dermal contact and
inhalation), sediments (incidental ingestion and dermal
contact) and fish from Crafts Creek (ingestion). The risk
assessment evaluated the exposure pathways believed to
be associated with the greatest potential exposures. An
identified pathway does not imply that exposures are
actually occurring, but only that the potential exists for
the pathway to be completed.

The risk assessment considered the Site's current land
use as an abandoned industrial facility, and the projected
future land uses as mixed commercial and residential
use. These assumptions are solely for risk assessment
purposes, and are not related to any reuse plan showing
potential land use as recreational and commercial.
Current receptors include occasional trespassers and off-
site residents and future receptors include residents,
commercial site workers and construction workers.
Exposure assumptions were made for both average case
and reasonable maximum case exposure scenarios.

Quantitative Human Health Risks

The baseline risk assessment identifies contaminants of
potential concern, evaluates exposures pathways, and
quantifies the degree of risk. The contaminants that are
likely to pose the most significant risks to human health
and the environment were identified, and are evaluated

WHAT IS RISK AND HOW IS IT CALCULATED?

A Superfund baseline human health risk assessment is an
analysis of the potential adverse health effects caused by
hazardous substance releases from a site in the absence of
any actions to control or mitigate these under current- and
future-land uses. A four-step process is utilized for
assessing site-related human health risks for reasonable
maximum exposure scenarios.

Hazard Identification: in this step, the contaminants of
concern at the site in various media (i.e., soil, groundwater,
surface water, and air) are identified based on such factors
as toxicity, frequency of occurrence,- and fate and transport
of the contaminants in the environment, concentrations of the
contaminants in specific media, mobility, persistence, and
.bioaccumuiation.

Exposure Assessment: In this step, the different exposure
pathways through which people might be exposed to the
contaminants identified in the previous step are evaluated.
Examples of exposure pathways include incidental ingestion
of and dermal contact with contaminated soil. Factors
relating to the exposure assessment include, but are not
limited to, the concentrations that people might be exposed
to and the potential frequency and duration of exposure.
Using these factors, a "reasonable maximum exposure"
scenario, which portrays the highest level of human exposure
that could reasonably be expected to occur, is calculated.

Toxicity Assessment: In this step, the types of adverse health
effects associated with chemical exposures, and the
relationship between magnitude of exposure (dose) and
severity of adverse effects (response) are determined.
Potential health effects are chemical-specific and may
include the risk of developing cancer over a lifetime or other
non-cancer health effects, such as changes in the normal
functions of organs within the body (e.g., changes in the
effectiveness of the immune system). Some chemicals are
capable of causing both cancer and non-cancer health
effects.

Risk Characterization: This step summarizes and combines
outputs of the exposure and toxicity assessments to provide
a quantitative assessment of site risks. Exposures are
evaluated based on the potential risk of developing cancer
and the potential for non-cancer health hazards. The
likelihood of an individual developing cancer is expressed as
a probability. For example, a 1CT1 cancer risk means a
"one-in-ten-thousand excess cancer risk"; or one additional
cancer may be seen in a population of 10,000 people as a
result of exposure to site contaminants under the conditions
explained in the Exposure Assessment. Current Superfund
guidelines for acceptable exposures are an individual lifetime
excess cancer risk in the range of 10"4 to 10*
(corresponding to a one-in-ten-thousand to a one-in-a-million
excess cancer risk). For non-cancer hearth effects, a
"hazard index" (HI) is calculated. An HI represents the sum
of the individual exposure levels compared to their
corresponding reference doses. The key concept for a non-
cancer HI is that a "threshold level* (measured as an HI of
less than 1) exists below which non-cancer health effects are
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in detail. The compounds which were chosen as the
contaminants of potential concern (COPCs) for the
surface and subsurface soil are provided below:

WHAT ARE THE "CONTAMINANTS OF CONCERN"?

EPA and NJOEP identified the following contaminants
that pose the greatest potential risk to human health in
the site soils. The compounds which were chosen as the
contaminants of potential concern for the surface and
subsurface soil include semi-volatiles (carcinogenic and
non-carcinogenic PAHs), pesticides and PCBs, and
metals (antimony, arsenic, barium, beryllium, cadmium,
chromium, copper, lead, manganese, mercury, nickel,
silver, thallium, vanadium, and zinc).

Based on the reasonable maximum exposure (RME) risk
estimates, current off-site child residents, future on-site
child/adult residents, and future construction workers
may be exposed to COPCs in the surface soil, subsurface
soil and groundwater. Based on the average case or
cental tendency (CT) risk estimates, future on-site child
residents may be exposed to COPCs in the surface soil,
subsurface soil and groundwater. The risk calculations
indicate that the ingestion and dermal contact pathways
are the major contributors to the reasonable maximum
exposure risk values. These values can be attributed to
the contaminant concentrations of mainly antimony,
arsenic and manganese. The carcinogenic risk values
which marginally exceeded the target carcinogenic risk
range (i.e., KF'-IO"6) and non-carcinogenic HI values that
exceeded the benchmark HI criterion value of 1.0 are
listed below. Additionally, under the reasonable
maximum exposure scenarios, calculated total HI values
are greater than the benchmark of one for both adults
(total HI of 3.5) and children (total HI of 1.2) consuming
fish from Crafts Creek, which can be attributed to copper
for adults and mercury for both adults and children.

The results of the quantitative baseline risk assessment
indicate that all exposures to receptors associated with
the Delaware River and Crafts Creek sediments and
surface water under current and future uses are
acceptable, both in terms of cancer and non-cancer risks.

Qualitative Human Health Risks

A qualitative assessment was performed for lead in
addition to the quantitative risk assessment described
below. Lead was detected in soils, but was not be
quantitatively addressed in the risk assessment, as there is

RISK ESTIMATES FOR SOIL

RME Risk Estimates

Current Off-Site Child Resident
Future On-Site Child Resident

Future On-Site Adult Resident
Future Construction Worker

CT Risk Estimates

Future On-Site Child Resident

Non-Carcinogenic Risk
1.6
15.3

1.2
l.S

manganese
antimony,
arsenic,
manganese
antimony
antimony

Non-Carcinogenic Risk
2.9 antimony

RISK ESTIMATES FOR GROUNDWATER

RME Risk Estimates
Carcinoeenic Risk

Future On-Site Child Resident 1.3 x 10"4 TCE, arsenic
Future On-Site Adult Resident 2.4 xlO"4 TCE, arsenic

Future On-Site Child Resident

CT Risk Estimates

Future On-Site Child Resident

Non-Carcinogenic Risk
3.5 arsenic,

manganese

Non-Carcinogenic Risk
1.4 arsenic

RISK ESTIMATES FOR FISH INGESTION

RME Risk Estimates

Current and Future
Child Resident

Current and Future
Adult Resident

Non-Carcinozenic Risk
\ .2 mercury

3.5 copper
mercury

no EPA established toxicity value for lead. Therefore,
non-carcinogenic risk values calculated in the
quantitative risk assessment discussed below were
underestimated due to this exclusion. A health-based
commercial screening level for lead in soil was calculated
using the Adult Lead Exposure Model developed by EPA.
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The model is designed to assess exposure to adult
workers; however the model is protective of the most
vulnerable potential receptor under this scenario, the
fetus of a pregnant worker. The upper bound risk-based
remediation goal is 1753 mg/kg and the lower bound risk-
based remediation goal is 749 mg/kg for lead for future
site workers. In addition, an EPA directive has
recommended a health-based residential screening level
for lead in soil of 400 mg/kg. This screening level was
calculated with the Integrated Exposure Uptake
Biokinetic Model (IEUBK) for children, which takes into
account the multimedia nature of lead exposures in a
child's environment.

The average and maximum lead concentrations detected
in the surface soil samples (0-0.2 feet) are 7,161 mg/kg
and 69,000 mg/kg. The average and maximum lead
concentrations detected in the subsurface soil samples are
1,838 mg/kg and 90,600 mg/kg. These concentrations are
significantly higher than EPA's health-based levels.
Although a quantitative estimation of carcinogenic and
non-carcinogenic risks attributable to lead could not be
made, it is evident from the extremely high
concentrations detected, that the soils pose an
unacceptable risk.

Ecological Risks

A four-step process is utilized for assessing site-related
ecological risks for a reasonable maximum exposure
scenario: Problem Formulation - a qualitative evaluation
of contaminant release, migration, and fate; identification
of contaminants of concern, receptors, exposure
pathways, and known ecological effects of the
contaminants; and selection of endpoints for further
study. Exposure Assessment - a quantitative evaluation
of contaminant release, migration, and fate;
characterization of exposure pathways and receptors; and
measurement or estimation of exposure point
concentrations. Ecological Effects Assessment - literature
reviews, field studies, and toxicity tests, linking
contaminant concentrations to effects on ecological
receptors. Risk Characterization - measurement or
estimation of both current and future adverse effects.

The ecological risk assessment began with evaluating the
contaminants associated with the Site in conjunction with
the site-specific biological species/habitat information.
The primary areas of concern are the Delaware River and
Crafts Creek, which support a diverse aquatic and
wetlands community, including an important recreational
fishery in the Delaware River. The river also represents a
significant habitat for the endangered shortnose sturgeon

(Acipenser brevirostrum), which is known to occur in
this section of the river. Additionally, a pair of federally
threatened and state endangered bald eagles (Haliaeetus
leucocephalus) have established a nest within 0.75 miles
of the Site. Terrestrial ecological receptors are limited
due to the lack of appreciable terrestrial habitat and the
industrial setting of the Site.

Results of the ecological risk assessment determined that
PAHs, arsenic, chromium, copper, iron, lead, manganese,
and nickel in the sediments of the back channel and
Crafts Creek are impacting or pose risks to ecological
receptors in these environments. Contaminant inputs to
the river include the historical deposition of slag into the
river, site surface runoff, wind-blown dust particulates
into the river, groundwater discharge, and discharge from
Crafts Creek. Input into the creek include site surface
runoff, groundwater discharge, and tidal influxes.
Delaware River and Crafts Creek biota contaminant
exposure pathways include direct uptake (ingestion and
absorption) by planktonic and benthic organisms from
surface water, aquatic and wetland vegetation from
sediments, and indirect uptake by consumers via food
chain pathways, such as the blue heron.

The results of the ecological risk assessment indicate that
the sediments in the following areas of the Delaware
River and Crafts Creek pose a risk to the ecological
receptors. Two areas of the back channel of the Delaware
River adjacent to discharge outfalls and three areas in
Crafts Creek showed significant reductions in survival of
benthic organisms. The observed impacts in the benthic
community included a communal shift to taxa known to
tolerate sediments contaminated with metal wastes.
These areas also exceeded the lead threshold levels for
the blue heron. The primary exposure pathway was
identified as the incidental ingestion of sediments.

Actual or threatened releases of hazardous substances
from this Site, if not addressed by the preferred
alternative or one of the other active measures
considered, may present a current or potential threat to
public health, welfare, or the environment.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are specific goals to
protect human health and the environment. These
objectives are based on available information and stan-
dards such as applicable or relevant and appropriate
requirements (ARARs) and appropriate criteria,
advisories, and guidance (i.e., To Be Considered (TBCs)
materials), and calculated risk-based levels established in
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the risk assessment. Compliance with ARARs/TBCs
maybe "waived" if site specific circumstances justify
such a "waiver". Remedial action objectives developed
for the soil (including the 34-acre Slag Area), sediments
and groundwater, considers all identified site concerns
and contaminant pathways, and are listed below:

• Prevention of human exposure to contaminated
site-wide soils and slag material based on current
and anticipated future uses.

• Reduce risk to ecological receptors from
exposure to contaminated sediments to
acceptable levels.

• Restore the groundwater to drinking water
standards within a reasonable time frame and
reduce further contamination of groundwater.
This remedial objective was intended, however
EPA has determined that restoration of
groundwater is technically impracticable for this
Site.

• Minimize contaminant migration from the soils,
slag material and sediments to the groundwater
and surface waters to levels that ensure the
beneficial reuse of these resources.

SUMMARY OF REMEDIAL ALTERNATIVES

CERCLA requires that each selected site remedy be
protective of human health and the environment, be cost
effective, comply with other statutory laws, and utilize
permanent solutions and alternative treatment technolo-
gies and resource recovery alternatives to the maximum
extent practicable. In addition, the statute includes a
preference for the use of treatment as a principal element
for the reduction of toxicity, mobility, or volume of the
hazardous substances. The "construction time" for each
alternative reflects only the time required to construct or
implement the remedy and does not include the time
required to design the remedy. It generally takes 1-2
years for planning, design and procurement prior to
subsequent construction of the remedial alternative. The
FS report evaluates in detail four remedial alternatives for
contaminated soils, five remedial alternatives for
contaminated sediments, and three remedial alternatives
for contaminated groundwater. The Slag Area is also
included within the soil alternatives; and, the updated
remedial alternative for the Slag Area (SA) is evaluated
in the Proposed Plan in conjunction with the soil
alternatives. As discussed previously, the analytical
results from the hot spot delineation, groundwater,

surface water and sediment investigations indicate that
the metal contamination present in the slag material and
groundwater does not show a significant impact on the
biota in the sediments and the quality of the surface
water. Samples indicating groundwater contamination
are primarily a result of sampling less-mobile naturally
occurring particulates with adsorbed metals
contamination, and to a much lesser degree more mobile,
dissolved metals contamination resulting from leaching.
For these reasons, it was decided that for the Site, the
Toxicity Characteristic Leaching Procedure (TCLP) used
as a basis for the 1991 ROD, was not a good indicator of
hot spots in the Slag Area and instead, the
aforementioned sediment, surface water, and groundwater
sampling would be more relevant. Further, a brief
description of the existing remedy for the Slag Area
specified in the 1991 ROD is provided below.

EXISTING SELECTED REMEDY FOR OU3 (SLAG
AREA) SPECIFIED IN THE 1991 ROD - Treatment
of Hot Spots, and Soil Cap with Stormwater
Management System and Shoreline Protection

Volume of slag requiring treatment:
Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

30,000 cy
$6,759,000

$344,000
$12,106,000

12 months

As part of the 1991 ROD, EPA selected a remedy for the
34-acre Slag Area (OU3). The existing remedy involves
treating hot spots, defined as highly contaminated slag
material that fails a TCLP test, prior to covering the
entire 34-acre Slag Area with a soil cap and vegetation.
The cap would consist of two feet of top soil and
vegetation extending to the side slopes. The grading
contours of the soil cap would support a stormwater
management system that collected and conveyed runoff to
the Delaware River while providing improvement in
surface water quality. A small portion of the Slag Area
that is located in the 100-year flood plain would be
graded to above the flood plain elevations. A riprap stone
revetment would be placed from the edge of the soil cap
down into the surface water to mitigate potential erosion
of the shoreline. The slag material in those areas
designated as hot spots would be excavated and treated
on-site using a mobile treatment unit and placed under the
cap. Leachability would be determined by testing the
slag material using the TCLP analysis. Stabilization of
the slag material would physically or chemically bind
contaminants of concern within an insoluble matrix,
significantly reducing their potential to leach.
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SUMMARY OF REMEDIAL ALTERNATIVES

Medium
Slag Area Soils

Site-Wide Soils
(including the

Slag Area)

Sediments

Groundwater

RI/FS Designation
1991 Selected
Remedy (OU3)

Updated Selected
Remedy - SA

SL1
SL2
SL3

SL4
SD1
SD2

SD3
SD4
SD5
GW1
GW2
GW3
GW4

Description
Treatment of Hot Spots, and Soil Cap with Stormwater Management
System and Shoreline Protection
Based on Updated Predesign Investigation Information on Volume and
Cost (Treatment of Hot Spots, and Soil Cap with Stormwater
Management System and Shoreline Protection)
No Action
Limited Action
Containment
Option (a) - Soil/Asphalt
Option (b) - Soil Only
Source Removal/Off-Site Disposal
No Action
Limited Action

Containment
Dredging/Dewatering/Off-Site Disposal
Dredging/Dewatering/On-Site Disposal
No Action
Limited Action
Containment
Restoration (Extraction Wells for Pump-and-Treat)
Option (a) - Source Removal
Option (b) - No Source Removal

Dewatering of slag material found below the water table Volume of slag requiring treatment: 2 1 0,000 cy
would be necessary during its excavation. The extracted Estimated Capital Cost: $60,855,000
water would be collected, treated, and disposed in Estimated Annual O&M Cost: $344,000
accordance with federal and State requirements. Since Estimated Present Worth: $66,146,000
the existing remedy would result in treated material Estimated Construction Time: 30 months
remaining on-site, a long-term groundwater and surface
water monitoring program, periodic site inspections, and The existing remedy for the Slag Area documented in the
a review every five years would be required to determine 1991 ROD is being re-evaluated to incorporate new
the effectiveness of this remedy. Institutional controls information collected during the pre-design investigation
would be implemented to restrict future excavations conducted after the 1 991 ROD and noted above. The
through the soil cap, especially in those areas that were major components of the existing remedy for the Slag
stabilized. Future land uses would be limited by zoning
or deed restrictions, which would be specified in the real Area remain the same as noted above, but the volume of
estate transactions of the property. hot spot material requiring treatment has significantly

increased. The 1991 ROD estimate of slag material
REMEDIAL ALTERNATIVE SA FOR OU3 (SLAG requiring treatment was increased from 30,000 cy to
AREA) BASED ON UPDATED PREDESIGN 2 1 0,000 cy for this alternative, thereby increasing the
INVESTIGATION INFORMATION ON VOLUME estimated capital costs from $6,759,000 ( 1 991 ROD
& COST - Treatment of Hot Spots, and Soil Cap with estimate) to $60,854,000 (1 997 pre-design investigation
Stormwater Management System and Shoreline cost estimate).
Protection
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REMEDIAL ALTERNATIVES FOR OU5 (SOILS
(INCLUDING THE SLAG AREA), SEDIMENT, &
GROUNDWATER)

SOIL ALTERNATIVES

Alternative SL1: No Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

•$0
$0

$54,000
None

CERCLA and the NCP require the evaluation of No
Action as a baseline to which other alternatives are
compared. No active remediation or containment of any
contamination associated with the soils would be
performed. However, this alternative would include
five-year reviews of site data as required by CERCLA for
sites where contamination remains after initiation of the
remedial action.

Alternative SL2: Limited Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$1,731,000
$318,000

$5,869,000
6-12 months

This alternative would consist of a long-term monitoring
program, installation of site security measures (i.e., repair
fencing and maintaining security guards) and institutional
controls (i.e., restrictions on land use in the form of a
NJDEP Deed Notice). Periodic site inspections would be
implemented to assess the potential migration of
contaminants. CERCLA requires that if a remedial action
is selected that results in hazardous substances,
pollutants, or contaminants remaining at the site above
levels that allow for unlimited use and unrestricted
exposure, EPA must review the action no less often than
every five years after initiation of the action. Because
contamination would be left in place under this
alternative, a review of the remedy every five years
would be required.

Alternative SL3: Containment

Estimated Capital Cost:

Estimated Annual O&M Cost:

Estimated Present Worth:

Estimated Construction Time:

$20,092,000 (Option a)
$ 16,839,000 (Option b)

$212,000 (Option a)
$ 178,000 (Option b)

$24,422,000 (Option a)
$20,479,000 (Option b)

1 -2 years (Options a or b)

This alternative includes containment of site-wide
contaminated soils, including the Slag Area, by capping.
Two distinct capping options are considered based on the
physical characteristics of different portions of the Site,
and the current and potential future uses of each portion,
option (a) soil/asphalt, and option (b) soil only. These
options are presented to demonstrate the range of
possibilities, recognizing that the final capping plan may
fall somewhere in between these two options. Option (a)
would be appropriate for a mixed recreational and
commercial use scenario in which some of the buildings
on the Site would remain, and the asphalt capping would
minimize grade changes and maintain access to buildings.
Areas on the perimeter of the Site, where grade changes
would be less disruptive to site operations, would be
capped using approximately two feet of soil. Option (b)
would be appropriate for a recreational use scenario in
the event that all buildings on the Site were demolished.
Additional investigations, remediation measures, and
institutional controls would be needed for residential use
scenarios.

For Option (a) the total area to be capped with soil cap in
the main plant area is 414,000 square yards (86 acres) and
would consist of approximately 1.5 feet of clean fill and
six inches of top soil to support vegetation. Asphalt cap -
areas would cover approximately 178,000 square yards
(37 acres) and would consist of approximately six inches
of gravel subbase and four to six inches of asphalt. For
Option (b), the total area to be capped with soil cap is
592,000 square yards (123 acres). The total area to be
capped with soil cap in the Slag Area is 165,000 square
yards (34 acres), for both Options (a) and (b). The total
volumes of clean fill and topsoil for the main plant
capping are 207,000 cy and 69,000 cy, respectively, for
Option (a), and 296,000 cy and 99,000 cy, respectively,
for Option (b). The total volumes of clean fill and top
soil for the Slag Area capping are 83,000 cy and 28,000
cy for both Options (a) and (b).

Compaction, intermediate and final grading would be
performed as required by the cap designs. Any soil
AOCs that may be identified during implementation of
OU4 would be properly delineated and remediated prior
to capping activities. A permeable liner would be placed
beneath the cap to act as a visible marker to minimize
direct contact should the overlying cap be breached. Soil
cap areas would be vegetated to prevent erosion of the
soils. The areas to be capped are generally not steep
slopes except for the Slag Area. Stormwater management
and erosion controls would be determined during the
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design phase for the main plant area and are already
planned for the Slag Area. This alternative would require
long-term maintenance and monitoring of the capped
areas. Institutional controls would be implemented to
restrict future excavations through the soil cap and future
land uses would be limited by zoning or NJDEP Deed
Notice. CERCLA requires that if a remedial action is
selected that results in hazardous substances, pollutants,
or contaminants remaining at the site above levels that
allow for unlimited use and unrestricted exposure, EPA
must review the action no less often than every five years
after initiation of the action. Because contamination
would be left in place under this alternative, a review of
the remedy every five years would be required.

Alternative SL4: Source Removal/Off-Site Disposal

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$649,931,000
$0

$649,931,000
2-3 years

This alternative consists of the excavation of all
contaminated soils and slag material above cleanup
levels, off-site disposal and site restoration.
Contaminated soils and slag material would be excavated
using conventional construction techniques. It is
estimated that the total volume of soil to be excavated in
the main plant area is 860,000 cy. The total volume of
slag to be excavated is approximately 710,000 cy. The
volume estimate for the main plant was based on an
excavation depth of four to ten feet, where the volume
estimate for the Slag Area was based on the entire volume
due to limited analytical data. It is assumed that 30
percent of excavated soil and slag material would be
characteristic hazardous waste based on the exceedence
of the Toxic Compound Leaching Procedure (TCLP)
limits for inorganics (i.e., lead and cadmium). This
hazardous waste would require treatment to render it non-
hazardous prior to disposal, because of RCRA Land
Disposal Restrictions (LDRs).

Site restoration would consist of backfilling all
excavations with clean fill to within six inches of original
grade, placement of approximately six inches of top soil
and revegetation to stabilize the soils. The areas to be
backfilled are generally not steep slopes except for the
Slag Area. Stormwater management and erosion controls
would be determined during the design phase for both the
main plant area and the Slag Area.

SEDIMENT ALTERNATIVES

Alternative SD1: No Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$0
SO

$54,000
None

CERCLA and the NCP require the evaluation of No
Action as a baseline to which other alternatives are
compared. No active remediation or containment of any
contamination associated with the sediments would be
performed. However, this alternative would include
five-year reviews of site data as required by CERCLA for
sites where contamination remains after initiation of the
remedial action.

Alternative SD2: Limited Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$21,000
$47,000

$656,000
6-12 months

This alternative would consist of a long-term sediment
monitoring program, installation of site security measures
(i.e., repair fencing and maintaining security guards) and
restrictions on land use in the form of a Deed Notice.
Periodic site inspections would be implemented to assess
the potential migration of contaminants. A long-term
sediment monitoring program would be developed to
ensure that risks resulting from on-site contamination do
not increase. CERCLA requires that if a remedial action
is selected that results in hazardous substances,
pollutants, or contaminants remaining at the site above
levels that allow for unlimited use and unrestricted
exposure, EPA must review the action no less often than
every five years after initiation of the action. Because
contamination would be left in place under this
alternative, a review of the remedy every five years would
be required.

Alternative SD3: Containment

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$4,218,000
$62,000

$5,144,000
1 year

This alternative includes containment of contaminated
sediments by capping. Contaminated sediments near the
Site cover a total of approximately 87,000 square yards or
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18 acres, and are mostly in wetland areas that need to be
maintained or restored to their original value and function
after remediation. Further delineation of the impacted
areas would be conducted during the design phase. In
order to maintain the current grade, approximately 18
inches of existing sediments would be removed by
dredging. This would allow placement of the cap without
significantly changing existing elevations. The cap
would consist of a minimum of six inches of compacted
soil with a minimum one foot of a sandy loam soil and
organic matter capable of supporting wetland vegetation.
Capped areas would be vegetated to restore the wetlands.
Appropriate measures would be implemented to control
contaminant migration from sediments. Specific details
for dredging and sediment erosion control would be
developed during the design phase. The resulting
excavated sediments with a total volume of
approximately 43,500 cy would be disposed of off-site or
on-site. This alternative would require long-term
maintenance and monitoring of the capped areas.
CERCLA requires that if a remedial action is selected
that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow
for unlimited use and unrestricted exposure, EPA must
review the action no less often than every five years after
initiation of the action. Because contamination would be
left in place under this alternative, a review of the remedy
every five years would be required.

Alternative SD4: Dredging/Dew atering/Off-Site
Disposal

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$19,279,000
$0

$19,279,000
1-2 years

This alternative consists of dredging all contaminated
sediments, dewatering the dredged sediments, off-site
disposal, and site restoration. The area of sediments
requiring excavation is the same as discussed in
Alternative SD3. Further delineation of the impacted
areas would be conducted during the design phase. The
objective of the sediment remediation is to remove all
loose silty materials down to the hard stream/river bottom
in the contaminated area to remove the potential of
exposure to ecological receptors. The actual depths of
contaminated sediment may vary significantly. Using a
depth of four feet, the total volume of sediments to be
dredged is estimated at 116,000 cy. Dredge areas would
be restored by placement of a sandy loam soil with
organic matter and revegetated to establish wetlands
whose function and value are at least equal to the existing

wetlands. Appropriate measures would be implemented
during dredging to control contaminant migration from
sediments. Specific details for dredging and sediment
erosion control would be developed during the design
phase.

Dredged material would be managed based on the
characterization after dredging. The dredged materials
would be dewatered prior to being transported off-site for
disposal at a non-hazardous landfill or other approved
dredge spoil disposal location. Results from the RI report
indicate that sediments to be dredged contain
concentrations of constituents that exceed ecological
benchmarks and pose a risk to ecological receptors, but
are below the standards that would characterize the
sediments as RCRA hazardous waste for disposal
purposes. Water recovered from the dewatering
operation would be treated and discharged appropriately
in accordance with all applicable requirements.

Alternative SD5: Dredging/Dewatering/On-Site
Disposal

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$11,354,000
$0

$11,354,000
1-2 years

Alternative SD5 incorporates the basic components of the
SD4, in terms of dredging and dewatering, however this
alternative proposes disposal of the sediments on-site.
Based on limited data, it is assumed that the excavated
sediments would be non-hazardous and therefore would
not require treatment prior to on-site disposal. An
estimated volume of 116,000 cy would be placed on-site.
The design phase would consider the placement of this
extra volume of material with respect to stormwater
management, erosion control and flood plain elevations.

GROUNDWATER ALTERNATIVES

EPA plans to conduct a comprehensive pre-design
investigation for groundwater, groundwater seeps, surface
water, sediments and soil AOCs to provide a current and
complete set of data and further assess groundwater
metals impact to the river from both the Slag Area and
site-wide soils. This investigation will serve to evaluate
and confirm our current conclusions. If future monitoring
indicates different conclusions, EPA can re-evaluate the
ground water at this time.

18
848590294



Alternative GW1: No Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$0
$0

$54,000
None

CERCLA and the NCP require the evaluation of No
Action as a baseline to which other alternatives are
compared. No active remediation or containment of any
contamination associated with the groundwater would be
performed. However, this alternative would include
five-year reviews of site data as required by CERCLA for
sites where contamination remains after initiation of the
remedial action.

Alternative GW2: Limited Action

Estimated Capital Cost:
Estimated Annual O&M Cost:
Estimated Present Worth:
Estimated Construction Time:

$15,000
$50,000

$686,000
6-12 months

This alternative consists of a long-term groundwater
monitoring program and restrictions on groundwater use
in the form of a Deed Notice or a Classification
Exception Area (CEA). A monitoring program would be
developed to ensure that risks resulting from on-site
contamination do not increase. The monitoring program
would include collecting samples from monitoring wells
using low flow sampling techniques. Monitoring of
sediment and surface water quality would also be
incorporated into the long-term monitoring plan if it is
established during the pre-design investigations that the
groundwater is an ongoing source of contamination to
sediments and/or surface water.

Periodic site inspections would be implemented to assess
the potential migration of contaminants. CERCLA
requires that if a remedial action is selected that results in
hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited
use and unrestricted exposure, EPA must review the
action no less often than every five years after initiation
of the action. Because contamination would be left in
place under this alternative, a review of the remedy every
five years would be required.

Alternative GW3: Containment

The FS report did not retain this groundwater alternative
for a detailed evaluation as was done for the other three

remedial alternatives since only a portion of the
contaminated groundwater would be controlled and
treated based on this alternative. Furthermore, extra costs
would be incurred, in comparison to GW4, because of the
cutoff wall construction specified for this alternative.

Alternative GW4: Restoration (Extraction Wells for
Pump-and-Treat)

Estimated Capital Cost: $3.455,000
Option (a) - Costs for Source Removal $649,931,000
Estimated Annual O&M Cost: $768,000
Estimated Present Worth: $13,043,000
Estimated Construction Time: 1 year
Estimated Time to Achieve RAOs:

Option (a) - Thousands of years (with source removal
and restoration)

Option (b) - Cannot achieve RAOs (with no source
removal and restoration)

This alternative includes groundwater restoration via
extraction wells and a pump-and-treat system and a long-
term monitoring program to assess the continuous
operation of the treatment measures. Approximately 15
extraction wells would be installed in the vicinity of the
Slag Area, along the Delaware River shoreline between
Outfalls #4 and #7, and in the southeastern portion of the
Site. The contaminated groundwater would be pumped at
a combined rate of 93 gallons per minute (gpm) from both
the upper and lower aquifers. The extracted
contaminated groundwater would be collected in a
storage tank and treated at an on-site treatment plant to
meet the standards required for discharge to surface water
or to a local Publicly Owned Treatment Works (POTW).
The treatment system would include several process
options for the removal of certain contaminants. Initially,
chemical precipitation and filtration would be used to
remove the inorganic compounds, followed by carbon
adsorption for the removal of low-level organics. Two
options are associated with this alternative: Option (a) -
source removal and Option (b) - no source removal.
Source removal consists of excavating all of the impacted
soils from the main plant area and all of the material in
the Slag Area, as described in Alternative SL-4. The
groundwater modeling results indicate that it will take
thousands of years for the lower aquifer to reach
groundwater cleanup standards under Option (a) and
groundwater cleanup standards would not be achieved
under Option (b).
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EVALUATION OF ALTERNATIVES

Nine criteria are used to evaluate the different
remediation alternatives individually and against each
other in order to select an alternative. This section of the
Proposed Plan profiles the relative performance of each
alternative against the nine criteria, noting how it
compares to the other options under consideration. In
addition, the soils evaluation will include an analysis of
the treatment component (stabilization) in the existing
selected remedy for the Slag Area. The other components
of the existing selected remedy for the Slag Area would
remain the same. The nine evaluation criteria are
discussed below. The "Detailed Analysis of
Alternatives" can be found in the FS.

1. Overall Protection of Human Health and the
Environment

SOILS

Alternatives SL3, SL4 and SA achieve the remedial
action objectives of protecting human health and
ecological receptors by preventing exposure to
contaminated soil and slag. Alternatives SL4 and SA are
more aggressive strategies than SL3. Alternative SL4
would achieve the remedial action objectives through
complete removal of contaminated material, thereby
providing the greatest protection of human health and the
environment.

Alternative SA would achieve the remedial action
objectives through treatment of hot spots and capping in
the Slag Area, which the 1991 ROD cited as a source of
the groundwater contamination. However, based on the
Predesign Investigation Report (PIR) and the
groundwater modeling effort, treatment of hot spots in the
Slag Area would not necessarily reduce the leaching of
contaminants into the groundwater because most of the
groundwater contamination principally results from
suspended particulates, and to a much lesser degree, as
the result of leaching.

Alternative SL2 relies on institutional controls to improve
overall protection of human heath and the environment,
most of which are already in place. However, SL2 would
not be protective of the environment as Alternatives SL3
or SL4 since it would not prevent the potential for
contaminant migration and the potential of birds and
small mammals from making direct contact with
contaminated soils on-site. No remedial action objectives
are achieved by Alternative SL1.

SEDIMENTS

Alternative SD3 achieves the remedial action objectives
of protecting human health and ecological receptors by
preventing exposure to contaminated sediments and
restoring ecologically sensitive areas. Alternatives SD4
and SD5 would achieve the remedial action objectives
through dredging and dewatering of contaminated
sediments that would significantly reduce the toxicity,
mobility or volume of contaminants in the sediments.
The sediments are disposed of off-site and on-site under
Alternatives SD4 and SD5, respectively. Alternative SD2
relies on institutional controls to improve overall
protection of human heath and ecological receptors.
However, SD2 would not protect ecological receptors
from exposure to contaminated sediment. No remedial
action objectives are achieved by Alternative SD1.

GROUNDWATER

Alternative GW4 would achieve the remedial action
objectives by extraction and treatment of the groundwater
and would be protective of human health and the
environment. Also, by using Option (a) with GW4 to
remove contaminated sources, the remedial action
objectives would be further achieved by preventing direct
contact with and exposure to the soils and slag material.

However, Alternative GW4 (Option a) would not provide
a significant increase in protectiveness until the cleanup
levels are reached, estimated to take thousands of years.
Alternative GW2 relies on institutional controls to
improve overall protection of human health by providing
control of the exposure pathway. Alternative GW2
would not mitigate the ecological risks associated with
groundwater. However, analysis of the current site
conditions indicate that the metals may be migrating from
soils to sporadically located areas of the groundwater, but
the subsequent groundwater transport of metals to the
surface water appears to be limited. Additionally,
historical data show sediments were impacted
predominantly from outfall discharges and there is no
definitive evidence that ecological impacts resulted from
contaminated groundwater discharging to the Delaware
River. Alternative GW2 would include long-term
monitoring of sediments and surface water to determine if
groundwater is causing unacceptable impacts. No
remedial action objectives are achieved by Alternative
GW1.
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Compliance with ARARs evaluates whether the alternative meets Federal and State environmental statutes,
regulations, and other requirements that pertain to the site, or whether a waiver is justified.

EVALUATION CRITERIA FOR SUPERFUND REMEDIAL ALTERNATIVES
Overall Pmtectiveness of Human Health and the Environment determines whether an alternative eliminates,
reduces, or controls threats to public health and the environment through institutional controls, engineering
controls, or treatment.

.ong-tem Effectiveness and Permanence considers the ability of an alternative to maintain protection of human
health and the environment overtime.
Reduction ofToxicity, Mobility, or Volume of Contaminants through Treatment evaluates an alternative's use
of treatment to reduce the harmful effects of principal contaminants, their ability to move in the environment, and
the amount of contamination present____________ _______________^____
Short-term Effectiveness considers the length of time needed to implement an alternative and the risks the
alternative poses to workers, residents, and the environment during implementation._____________
Implementability considers the technical and administrative feasibility of implementing the alternative, including
factors such as the relative availability of goods and services.
Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost.
Present worth cost is the total cost of an alternative over time in terms of today's dollar value. Cost estimates are
expected to be accurate within a range of +50 to -30 percent.
State/Support Agency Acceptance considers whether the State agrees with the EPA's analyses and
•ecommendations, as described in the RI/FS and Proposed Plan.
Community Acceptance considers whether the local community agrees with EPA's analyses and preferred
alternative. Comments received on the Proposed Plan are an important indicator of community acceptance.

2. Compliance with ARARs

Alternative SL4 would meet chemical-specific TBCs,
such as EPA SSLs and NJDEP Soil Cleanup Criteria,
through removal, and Alternative SA would partially
achieve chemical-specific TBCs through treatment.
Alternative SL3 would not achieve chemical-specific
TBCs, however, would provide protection through
containment. Alternatives SL1 and SL2 would not
achieve chemical-specific TBCs. Alternatives SL3, SL4
and SA would meet location-specific ARARs. All
alternatives would comply with RCRA and related state
regulations applicable to the technologies being utilized.
A complete list of ARARs may be found in Section 2 of
the FS report.

SEDIMENTS

Alternatives SD4 and SD5 would most aggressively meet
chemical-specific TBCs, followed by Alternative SD3.
Alternatives SD1 and SD2 would not achieve chemical-
specific TBCs. All alternatives would be expected to
comply with federal and state location-specific ARARs
that regulate excavation, filling, and discharge into
wetlands and floodplains. All alternatives would be
expected to comply with RCRA and related state
regulations applicable to the technologies being utilized.
A complete list of ARARs/TBCs may be found in Section
2 of the FS report.

GROUNDWATER

Alternative GW4 attempts to achieve compliance with
chemical-specific ARARs since the contaminated
groundwater would be removed and treated, however it
would take thousands of years and it is not clear whether
the goal to achieve ARARs can even be met. In addition,
GW4 would meet location- and action-specific ARARs,
such as wetlands or discharge limits. Alternative GW1
and GW2 would not achieve compliance with chemical-
specific ARARs since contaminants are not removed to
cleanup levels, however Alternative GW2 would achieve
compliance with location- and action specific ARARs.

3. Long-term Effectiveness and Permanence

SOILS

Alternative SL4 uses source removal for contaminated
soils and slag, which is a complete and permanent means
of preventing direct contact exposure. Alternative SL3
would effectively minimize the public exposure by using
soil and asphalt capping, such that long-term
performance of the soil and asphalt caps could be
maximized by proper maintenance, inspection and
monitoring. Alternatives SL1 and SL2 do not include any
measures for containing or treating the contaminated soils,
and the control measures are not considered reliable in the
long-term. The magnitude of residual risks are
significantly reduced for Alternative SL4 through removal
and Alternative SA through on-site treatment,

21 848590297



considerably reduced for Alternative SL3 through
containment, and highest for Alternatives SL1 and SL2.

Under Alternative SA, long-term permanence is further
enhanced by removing contaminants from the slag
material to acceptable levels through stabilization,
however treatability studies would be necessary to ensure
contamination could be reduced to acceptable levels.
Even though unanticipated, some inorganic leaching may
occur if the stabilized slag material matrix deteriorates.
This alternative may offer slightly more protection by
stabilizing a portion of the slag material, however, this
alternative would not impact the migration pathway of
suspended particulates from untreated slag material below
the water table. Considerable confirmatory sampling
would be necessary to ensure that all the hot spot slag
material was excavated for treatment, and as a result, the
volume of hot spot material may increase beyond the
design limits.

SEDIMENTS

Alternatives SD4 and SD5 eliminates the risk associated
with contaminated material from the sediments through
dredging, disposal and restored with placement of sandy
loam soil. Under Alternative SD5, sampling of the
dredged sediments would be performed to assure for safe
on-site disposal. Alternative SD3 uses capping of
contaminated sediments, which is effective means of
preventing exposure, but would be subject to erosion and
therefore may not be as effective over the long-term.
Alternatives SD1 and SD2 do not include any measures
for containing or dredging the contaminated sediments,
and the control measures are not considered reliable in the
long-term. The magnitude of residual risks are
significantly reduced for Alternatives SD4 and SD5, and
highest for Alternatives SD1, SD2 and SD3.

GRQUNDWATER

Alternative GW4 extracts and treats the contaminated
groundwater, thereby eliminating a larger volume of the
contaminants. By employing Option (a) as part of GW4,
long-term effectiveness would also be achieved, since the
source areas would be removed permanently from the
Site. However, reduction of contaminant concentrations
in the groundwater would not be obtained within a
reasonable time frame due to the significant difficulty in
extracting the inorganics from the aquifer. Alternative
GW2 relies on water use restrictions as control measures
and long-term monitoring to ensure protectiveness of the
ecological systems. All alternatives would include
periodic five-year reviews. The magnitude of residual

risk is highest for Alternatives GW1, GW2 and
significantly reduced for Alternative GW4 over an
unreasonable time frame.

4. Reduction of Toxicity, Mobility, or Volume of
Contaminants Through Treatment

SOILS

The greatest reduction of toxicity, mobility, and volume
of contaminants would be achieved by Alternative SL4
where the soil and slag material are entirely removed from
the Site. Alternative SL3 reduces mobility of the
contaminants by minimizing erosion and infiltration of
rainfall, thereby reducing the quantity of water percolating
through the soils and slag material. The contours of the
cap and the stormwater management system would
minimize ponding and promote efficient runoff of
stormwater. Alternative SA also reduces mobility of
contaminants in a portion of the Slag Area through
treatment and does not generate treatment residues. This
alternative would not directly affect the.intrinsic toxicity
and would increase the volume of the treated slag
material. Alternatives SL1 and SL2 provide no reduction
in the toxicity, mobility, or volume of contaminants in the
soils.

SEDIMENTS

The greatest reduction of toxicity, mobility, and volume
of contaminants would be achieved by Alternatives SD4
and SD5, where contaminated sediments are removed
through dredging and disposed of either off-site or on-site,
respectively. Alternatives SD4 and SD5 would similarly
reduce the mobility and volume of contaminants that may
impact ecological sensitive areas. For Alternative SD5,
the low-level contaminated sediments would be placed on-
site and capped to prevent direct contact. Alternative SD3
reduces the mobility of the contaminants by capping the
sediments. The cap would have to be properly maintained
to assure the protectiveness of this alternative.
Alternatives SD1 and SD2 provide no reduction in the
toxicity, mobility, or volume of contaminants in the
sediments.

GROUNDWATER

Alternative GW4 would attempt to reduce toxicity,
mobility, and volume of the contaminants via removal and
the groundwater treatment system, however this would
occur over an unreasonable time-frame. If Option (a) is
used in conjunction with GW4, then the toxicity, mobility
and volume of soil contamination would also be reduced
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through source removal. Alternatives GW1 and GW2
provide no reduction in the toxicity, mobility or volume of
contaminants at the Site. However, analysis of the current
site conditions indicate that the metals may be migrating
from soils to sporadically located areas of the
groundwater, but the subsequent groundwater transport of
metals to the surface water appears to be limited.

5. Short-term Effectiveness

Potential risks to workers associated with the disturbance
of the site soils and slag material would be mitigated
through the use of established safe-work practices and
appropriate personal protective equipment. Potential risks
to workers would be negligible for Alternatives SL1 and
SL2, slightly greater for Alternative SL3, and greatest for
Alternative SL4 associated with the major earthmoving
activities. The increasing potential impact would be
created through increased construction activity and
increased exposure due to larger volumes of contaminated
material excavated and handled. These risks would be
minimized by using appropriate dust suppression
measures. Alternative SA could create some additional
low-level paniculate emissions from the on-site treatment
operations. Monitoring would be used to ensure that no
airborne contamination migrates from the Site. Off-site
impacts to the neighboring community would include
possible dust emissions and truck traffic associated with
heavy construction activities and the transport of materials
on-site and off-site. For Alternative SL4, clearing,
trenching, and source removal would impact wildlife
habitats for a brief time; however, these areas would be
restored as part of the remediation.

Alternatives SL3, SL4 and SA would achieve remedial
action objectives, and could be implemented in the
following time-frames. The time-frame for SL4 is based
the availability of off-site disposal facilities willing to
accept excessive volumes of soil and slag material.
Alternatives SL1 and SL2 could be implemented within
several months, however they would not achieve remedial
action objectives.

Alternative SL1 - no construction time
Alternative SL2 - 6-12 months
Alternative SL3 - 1-2 years
Alternative SL4 - 2-3 years
Alternative SA - 2-3 years

SEDIMENTS

Potential risks to workers would be negligible for
Alternatives SD1 and SD2, slightly greater for
Alternatives SD3, and greatest for Alternatives SIM and
SL5. The increasing potential impact would be created
through increased construction activity and increased
exposure due to larger volumes of contaminated material
dredged and handled. These risks would be minimized
by using appropriate engineering controls, personal
protective equipment, and safe work practices.
Alternative SD4 would increase truck traffic due to
hauling of contaminated sediments off-site and clean fill
material on-site. For Alternatives SD3 through SD5,
dredging would impact wildlife habitats for a brief time;
however, these areas would be restored as part of the
remediation.

Alternatives SD4 and SD5 would achieve remedial action
objectives, and could be implemented in an estimated two
to three years. Alternative SD3 is expected to require two
years to complete. Alternatives SD1 and SD2 could be
implemented within several months, however they would
not achieve remedial action objectives.

Alternative SD1 - no construction time
Alternative SD2 - 6-12 months
Alternative SD3 - 2 years
Alternative SD4 - 2-3 years
Alternative SD5 - 2-3 years

GROUNDWATER

Potential risks to workers would be negligible for
Alternatives GW1 and GW2, and the greatest for
Alternative GW4. The increased potential impact to
workers and area residents for Alternative GW4 would be
created through increased construction activity and
increased exposure to contaminated groundwater
associated with the on-site treatment processes. These
risks would be minimized by using appropriate
engineering controls, personal protective equipment, and
safe work practices. Alternative GW4 would increase
truck traffic due to hauling of contaminated soil and slag
material off-site and clean fill material on-site associated
with Option (a). For Alternative GW4, clearing,
trenching, and source removal would impact wildlife
habitats for a brief time; however, these areas would be
restored as part of the remediation.

Alternative GW4 would achieve remedial action
objectives over a period of thousands of years, and could
be constructed within one year. Alternatives GW1 and
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GW2 could be implemented within several months,
however they would not achieve remedial action
objectives.

Alternative GW1 - no construction time
Alternative GW2 - 6-12 months
Alternative GW4 - 1 year (construction time)
(Option a) - Thousands of years

(time to achieve RAOs)

6. Implementability

SOILS

Alternatives SL1 through SL4 are technically and
administratively feasible. In general, no major
construction concerns are associated with any of the
alternatives. Services and materials for all alternatives are
readily available. However, the availability of off-site
disposal facilities willing to accept excessive volumes of
soil and slag material and the availability of excessive
volumes of clean backfill to restore the area associated
with Alternative SL4 may be limited. Additionally with
Alternative SL4, it may be difficult to control the water
table or river water encountered during excavations
throughout the Site. This may involve pumping water
from excavations or dewatering soils from the deeper
excavations.

Alternative SA uses a treatment technology, in which
treatabiliry studies would need to occur during the design
phase to optimize operating parameters. Extensive
analyses would need to be performed to determine the
implementation parameters for this alternative. The
stabilization of soil contaminated with metals is an easily
implemented and proven technology. However, the
stabilization of hot spot areas would be technically
difficult due to the massive volume and the physical
nature of material requiring treatment. Excavating and
backfilling a large volume of slag fill for treatment would
be technically difficult because of the close proximity of
the water table and river water, as discussed above.
Alternative SA would require pretreatment processing
(crushing, sorting, and screening) of large chunks of slag,
iron deposited piles, and other debris, to ensure the slag
material is suitable to undergo stabilization. Because of
the large land area, the pretreatment process could be a
fairly substantial activity.

SEDIMENTS

For Alternatives SD1 and SD2, no constructability
concerns exist. Services and materials for all alternatives

are readily available, as are appropriate off-site disposal
facilities. Alternative SD3 would require careful
construction to effectively place the cap and vegetation so
as to prevent erosion. Alternative SD4 would have
requirements for the transporting of waste off-site.
Alternatives SD3 through SD5 would have to meet
substantive requirements for dredging of sediments.

GROUNDWATER

Alternative GW4 uses demonstrated and proven treatment
technologies. Some engineering studies would need to
occur during the design phase to optimize operating
parameters. The availability of off-site disposal facilities
willing to accept excessive volumes of soil and slag
material associated with Option (a) may be limited. For
Alternatives GW1 and GW2, no constructability concerns
exist. All of the alternatives would include periodic
reviews and inspection as a means of monitoring the
effectiveness of the remedy.

7. Cost

SOILS

The estimated present worth costs range from $54,000 for
Alternative SL1 to $649,931,000 for Alternative SL4. In
evaluating cost effectiveness between Alternatives SL3,
SL4 and SA, Alternative SL3 ($20,479,000 - 24,422,000)
is the most cost effective, as it satisfies the remedial
action objectives at the least cost, and removes the risks
associated with the potential exposure to contaminated
soil. Both Alternatives SL4 and SA are inordinately high
costing alternatives that are more protective since the
contaminants would be removed from the Site or made
unavailable through treatment. Alternative SL1 is the
lowest cost but provides no additional protection of
human health and the environment. Alternative SL2 is the
next lowest cost alternative and provides minimal
reduction of risk to human health and no protection of the
environment. The present-worth costs are as follows:

Alternative SL1 - $54,000 (5-year reviews)
Alternative SL2 - $5,869,000
Alternative SL3 - $24,422,000 (Option a)

$20,479,000 (Option b)
$649,931,000
$66,146,000 (1997 cost estimate)

Alternative SL4
Alternative SA

SEDIMENTS

The estimated present worth costs range from $54,000 for
Alternative SD1 to $19.279,000 for Alternative SD4. In
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evaluating cost effectiveness between Alternatives SD3
through SD5, Alternative SD5 ($11,354,000) is the most
cost effective alternative that satisfies the remedial action
objectives by preventing exposure to contaminated
sediments and restoring ecological sensitive areas.
Alternative SD3 would be more cost effective than
Alternative SD5, however effectiveness in the long-term
would have to be demonstrated. Alternative SD1 is the
lowest cost but provides no additional protection of
human health and the environment. Alternative SD2 is
the next lowest cost alternative and provides minimal
reduction of risk to human health and no protection of the
environment.

Alternative SD1 - $54,000
Alternative SD2 - $656,000
Alternative SD3 - $5,144,000
Alternative SD4 - $19,279,000
Alternative SD5 - $11,354,000

GROUNDWATER

The estimated present worth costs range from $54,000 for
Alternative GW1 to $13,043,000 for Alternative GW4. In
evaluating cost effectiveness between Alternatives GW2
and GW4, Alternative GW2 ($686,000) is the most cost
effective alternative that satisfies the remedial action
objectives by preventing human exposure to contaminated
groundwater and monitoring ecological sensitive areas.
Alternative GW4 (Option a) would take thousands of
years to satisfy the remedial action objectives; thus the
increased cost would be unwarranted. Additionally, the
cost of complete source removal, which is critical to the
success of complete groundwater restoration, is
inordinately high ($649,931,000) and not cost effective.

Alternative GW1 - $54,000
Alternative GW2 - $686,000
Alternative GW4 - $13,043,000
(Option a) - $649,931,000 (Additional Costs

for Source Removal)

8. State/Support Agency Acceptance

The State of New Jersey supports the preferred alternative
in this Proposed Plan.

9. Community Acceptance

Community acceptance of the preferred alternative will be
evaluated after the public comment period ends and will
be described in the Record of Decision, the document that
formalizes the selection of the remedy, for the site.

SUMMARY OF THE PREFERRED ALTERNATIVE

Based upon an evaluation of the various alternatives. EPA
and NJDEP recommend Soil Alternative 3, Sediment
Alternative 5 and Groundwater Alternative 2. EPA and
NJDEP also recommend that the Existing Selected
Remedy for the Slag Area (treatment of hot spots, and soil
cap with stormwater management system and shoreline
protection), as specified in the 1991 ROD, be changed to
the Proposed Remedy for soil, SL3 (soil cap with
stormwater management system and shoreline protection).
The basis for the proposed changes to the Slag Area
remedy is provided in the comparative analysis of the soil
alternatives.

TECHNICAL IMPRACTICABILITY (TD WAIVER

A technical impracticability (TI) waiver evaluation for the
attainment of groundwater chemical-specific
ARARs/TBCs (GWQC and MCLs) was prepared and is
included as Appendix E of the Feasibility Study. The TI
waiver justification was based on the extremely long time
required to achieve groundwater ARARs, the large
volume of groundwater to be remediated, the high cost of
Alternative GW4, and the extreme difficulty in extracting
the inorganics from the aquifer. The TI waiver pertains to
the site-wide contaminated groundwater.

Based on historical RI data, current site conditions, the
preliminary design of the treatment system, and the
contaminant modeling performed as part of the FS, the
factors that warranted the decision to declare groundwater
restoration as technically impracticable include:

• The thousands of years required to remediate the 1.7
trillion gallons of contaminated groundwater;

• The high present worth cost of $ 13,043,000 for
groundwater restoration (for the first 30 years);

• The significant difficulty in extracting inorganics
from the aquifer due to the high level of contaminant
sorption and locking into soil;
The large 200-acre (8.7 million ft2) spatial area of
site-wide contamination;

• The replacement of the treatment system every 30
years of a remediation period lasting thousands of
years, based on the typical design life of equipment;
and

• The inability to achieve groundwater chemical-
specific ARARs or target cleanup levels in a
reasonable time-frame.
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A waiver from achieving NJ-GWQS is warranted.
Additionally, source removal of site-wide soils and slag,
above and below the water table, is critical to the success
of complete groundwater restoration. An additional cost
of $649,931,000 for source removal is inordinately high.
The alternative strategy is the implementation of the
Limited Action alternative(i.e., GW2) for groundwater,
with long-term monitoring of sediments, surface water
and groundwater to assess the potential for unacceptable
ecological risks. The long-term monitoring program
would be performed in accordance with a Long-Term
Monitoring Plan, which would be developed using the
Final OSWER Monitored Natural Attenuation Policy
(USEPA, 1999), following adequate delineation of the
groundwater contamination.

The Limited Action alternative (GW2) (i.e., use
restrictions and a Classification Exception Area (CEA)) is
protective of human health, since it provides control of the
exposure pathway. This alternative would not mitigate
ecological risks if the groundwater causes degradation in
sediment quality and impacts to ecological systems.
However, based on historical data that show sediments
were impacted predominantly from outfall discharges,
there is no definitive evidence that ecological impacts
resulted from contaminated groundwater (discharging to
the Delaware River). Monitoring of sediment and surface
water quality would also be incorporated into the long-
term monitoring plan if it is established during the pre-
design investigations that the groundwater is an ongoing
source of contamination to sediments and/or surface
water.

The preferred groundwater alternative is based on the
current data and is subject to change based on future data
that may be collected and demonstrates differing
conditions. Five-year reviews, as required by CERCLA,
also serve to evaluate whether conditions differ
sufficiently from those expected to merit a re-evaluation
of alternatives.

The preferred alternative for soils includes site-wide
capping of contaminated soils using soil only or a
combination of soil/asphalt, and vegetation of the soil cap
areas. The type of capping would be based on the
physical characteristics of different portions of the Site
and the future uses of each portion. The preferred
alternative for sediments include dredging the
contaminated sediments, dewatering the dredged
sediments, on-site disposal, and site restoration. The
preferred alternative for groundwater includes a long-term
monitoring program and restrictions on groundwater use.
Additionally, the Proposed Remedy for the Slag Area

includes covering the entire 34-acre Slag Area with a soil
cap and vegetation without prior treatment of hot spots,
similar to the preferred alternative for soils. All
alternatives would require long-term maintenance and
monitoring of the capped and restored areas. Since
contamination would remain on-site, institutional controls
and five-year reviews would be required to be
implemented to assess the potential migration of
contaminants and the effectiveness of the remedy. If
necessary, appropriate action would be considered at that
time.

Alternatives SL3 (including the Proposed Remedy for the
Slag Area), SD5 and GW2 eliminate the risk of exposure
to human health and ecological receptors by containing
the soils and slag material, dredging the sediments and
monitoring the groundwater. Alternatives SL3 (including
the Proposed Remedy for the Slag Area) and SD5 would
comply with ARARs and satisfy the remedial action
objectives at the least cost. Alternative GW2 would not
achieve the groundwater chemical-specific ARARs.
However, these ARARs would be waived based on the
technical impracticability evaluation. The preferred
alternatives, Alternatives SL3 (including the Proposed
Remedy for the Slag Area), SD5 and GW2 , would
provide the best balance of trade-offs among alternatives
with respect to the evaluating criteria, and achieve
cleanup objectives at less cost than the other options.
EPA and the NJDEP believe that the preferred alternatives
would be protective of human health and the environment,
would comply with ARARs, would be cost effective, and
would utilize permanent solutions and alternative
treatment technologies or resource recovery technologies
to the maximum extent practicable. The preferred
alternatives would not meet the statutory preference for
the selection of a remedy that involves treatment.
Institutional controls would be implemented in the
preferred soils and groundwater alternatives to prevent
excavations through the cap and restrict future land and
groundwater uses. The preferred alternatives can change
in response to public comment or new information.

COMMUNITY PARTICIPATION

EPA and NJDEP provide information regarding the
cleanup of the Roebling Steel Company Site to the public
through public meetings, the Administrative Record file
for the site, and announcements published in the
Burlington County Times and the Bordentown Register
News. EPA and the State encourage the public to gain a
more comprehensive understanding of the site and the
Superfund activities that have been conducted there.
The dates for the public comment period, the date,
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location and time of the public meeting, and the locations
of the Administrative Record files, are provided on the
front page of this Proposed Plan. EPA Region 2 has
designated a Regional Public Liaison Manager as a point-
of-contact for community concerns and questions about
the federal Superfund program in New York, New Jersey,
Puerto Rico and the U.S. Virgin Islands. To support this
effort, the Agency has established a 24-hour, toll-free
number that the public can call to request information,
express their concerns or register complaints about
Superfund.

For further information on the Roebling Steel
Company Site, please contact:

Tamara Rossi
Remedial Project
Manager
(212) 637-4368

Pat Seppi
Community Relations
Coordinator
(212)637-3679

U.S. EPA
290 Broadway 19th Floor.

New York, New York 10007-1866

The Regional Public Liaison Manager for EPA's Region 2 office is:

George H. Zachos
Accelerated Cleanup Manager

Toll-free (888) 283-7626 or (732)321-6621

U.S. EPA Region 2
2890 Woodbndge Avenues, MS-211

Edison, New Jersey 08837
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St. Burtinoton. «O9-38A-ia34

THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
/ announces a -

PROPOSED PLAN (OU5), PROPOSED CHANGE TO
REMEDY (OU3), AND PUBLIC COMMENT PERIOD

forth*
ROEBLING STEEL COMPANY SUPERFUND SITE

BURLINGTON COUNTY, ROEBLING, NEW JERSEY
The U.S. Environmental Protection Agency (ERA) completed a Remedial Investigation/Feasibility Study .
(RI/FS) for OU5 of the RoeWing Steel Company Superfund Site located in Roebling. New Jersey. Based on
the work done at the site, ERA is announcing a proposed remedy for cleanup of OU5 which consists of contam-
inated son, sediment and groundwater at the site. ERA also proposes a change to the selected remedy for
tne slag area (OU3) identified in the September 1991 Recxxd of Decision (ROD).
Before selecting final remedies or before changing selected remedies, EPA will consider written and oral
comments on these Preferred Alternatives, as well as other alternatives that were considered. All comments
must be received on or before September 19,2003, EPA's ROD will include a summary of public comments
and EPA responses. '.-.-^ , . . • . . . . , , - • • ' , - : :V;:.:. ^rv ._.;";;• /. • . .. ;. ..'_: . - - • • - • . ;
EPA will conduct an informational public meeting on Thursday, August 28,2003 at 7:00 p.m. at the Florence
Township Municipal Building on 711 Broad Street in Florence, New Jersey. The purpose of this meeting is
to discuss the findings of the RI/FS, present EPA's Preferred Alternatives for OU5, and discuss EPA's
proposed changes to the OU3 Remedy. ,'
EPA's RI/FS for OU5 evaluated the following remedial alternatives tot cleanup of soil:

Alternative SU1: No Action i '-
Alternative SL2: United Action A,
AlternativeSL3: Containment ' • - ' -- . .
AHernative SL4: Source Rwnoval/Off-Stto Disposal

EPA* RI/FS for OU5 evaluated the following remedial alternatives for cleanup of sediment:
Alternative SD1: No Action
AHematlve SD2: Umrted Action .<
Alternative SD3: Containment .
Alternative SD4: Dredglng/Dewaterlng/Off-Stte Disposal
Alternative SD5: Dredglng/Dewatering/On-Stte Disposal

EPA's RI/FS for OU5 evaluated the following remedial alternatives for cleanup of groundwater:
Alternative GW1: No Action
Alternative GW2: Limited Action
Alternative GW4: Restoration (Extraction Wells for Pump-and-Traat). :

EPA's Preferred Alternatives for OU5 are Soil AHernative SL3, Sediment Alternative SD5, and Groundwater
Alternative GW2. EPA recommends that the existing remedy for the slag area (OU3) as selected in the 1991
ROD bechanged to the Preferred Soil Alternative for OU5 (Soil Alternative SL3 above). . , _
All of the ̂ above-listed alternatives are outlined and discussed in the Proposed Plan.
The Rl and FS reports, Proposed Plan, and other site-related documents are available for review at the following
public information repositories: :.- ;-

Florence Township Library
1350 Homberger Avenue

RoeWihg, New Jersey 08554
(609)499-0143

Florence Township Municipal Building
: 711 Broad Street

Florence, New Jersey
' (609) 499-2525

Written comments on the Preferred Alternatives for OU5 and the recommended changes to the OU3 Remedy,
as well as any other alternatives considered should be sent to: ' . •.

_. ' . "" • "-'' •',"•'"••' ' TamaraRossl •" ' • ' • • • • • . ' ' : . " - ^ / ' • • • • • '
' " Project Manager

U.S. Environmental Protection Agency, Region II
290 Broadway-19th Floor r

New York, New York 10007-1866
(212) 637-4368 or toll free 1 -(800) 346-5009

Telephone inquiries may also be directed to:
' : " . - • - ' ; . ' , • - ' . " • . • ' - ' PatSeppi " ' • ' • : ' - - • , ; : ' ; • • - " - ; - ; :

Community Relations Coordinator
(212)637-3679 V
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TECHNICAL IMPRACTICABILITY EVALUATION
ALTERNATIVE 6W4 GROUNDWATER RESTORATION:

EXTRACTION WELLS FOR PUMP-AND-TREAT

Purpose of Technical Impracticability Evaluation

This technical impracticability (TI) evaluation for the Roebling
Steel Company Site (RSC), Operable Unit 5 (OU-5), is provided for
the additional clarification of the TI aspects of Alternative
GW4, Groundwater Restoration via Extraction Wells for Pump-and-
Treat. The TI justification is based on the extremely long time
required to remediate the site, the large volume of groundwater
to be remediated, the high cost of Alternative GW4, and the
extreme difficulty in extracting the inorganics from the aquifer.
The TI waiver is being sought site-wide for the contaminated
groundwater plume.

Site Background

The RSC is located on over 200 acres in Florence Township,
Burlington County, New Jersey, in the vicinity of 40° 07' 25''
north latitude and 74° 46' 30'' west longitude. The site is
located on the Bristol, PA 7.5 minute USGS topographic quadrangle
map. West and southwest of the RSC, residential housing areas
predominate. Most residential development adjacent to the site
was constructed by the steel plant operators and used to house
plant employees. The nearest residential dwellings to the site
are approximately 100 feet from the property boundaries. A Penn
Central (Conrail) track runs along the southeast boundary of the
site. Areas on either side of this track are zoned for special
manufacturing activities.

Newbold Island (New Jersey) lies in the Delaware River
approximately 200 feet north of the site (see FS Report Figure 1-
1). This island, owned by Public Service Electric and Gas
Company, covers an area of approximately 500 acres and is largely
undeveloped. The City of Burlington, located approximately six
miles downstream from the site, uses the Delaware River for its
water supply. The City obtains water both directly from the
Delaware River and indirectly through shallow wells located on
Burlington Island. The Delaware River also supplies water to the
City of Philadelphia, farther downstream.

The RSC was actively used from 1906 to 1985 for various
industrial purposes, but primarily for the fabrication of steel
wire. The wire production process resulted in the generation of
significant quantities of waste materials in both liquid and
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solid forms. The majority of liquid wastes were discharged to
Crafts Creek and the Delaware River. Large quantities of solid
wastes including slag, mill scale, used refractory materials and
other production residues were disposed at the site. Numerous
buildings, storage tanks and piping systems were abandoned at the
site. On-site groundwater, as 'well as sediments in the Back
Channel of the Delaware River, are contaminated with inorganics
(e.g., heavy metals such as arsenic, beryllium and lead). As a
result of on-site contamination, the site poses excess
carcinogenic and non-carcinogenic risks primarily to individuals
who may be present on the site for significant time periods.

TI Evaluation

This technical impracticability evaluation for the attainment of
groundwater ARARs includes descriptions of: the site geology and
hydrogeology; the development of conceptual and numerical
groundwater flow models used to develop groundwater predictive
simulations; the development of a contaminant transport model
used to simulate current metals contamination in groundwater and
predict future metals concentrations; the remediation potential
of the site; and an economic assessment of Alternative GW4.

Geology and Hvdroaeology

The RSC is underlain by a sequence of fill materials, sands,
clays, silts, and gravels. These soils, excluding the fill
material, appear to correlate to the Raritan or Magothy
Formations of the Cretaceous Age which outcrop along the eastern
bank of the Delaware River throughout much of southern New
Jersey. These two formations are major aquifers of the Atlantic
Coastal Plain in New Jersey.

Seventeen soil borings were drilled to install groundwater
monitoring wells and to assess stratigraphy. The stratigraphy of
the site consists of a shallow, unconfined Upper Aquifer and a
confined Lower Aquifer. These two aquifers are separated in most
parts of the site by a confining layer; the Upper Clay unit.
However, the Upper Clay unit is not horizontally continuous
across the entire site. In areas where this clay unit is absent,
the two aquifers are hydraulically, as well as physically,
connected.

Near the center of the site, a downward hydraulic gradient was
observed through the Upper Clay unit. This is in agreement with
regional data that show a general downward gradient from shallow
to deeper aquifers in the area. However, at paired wells located
near the Delaware River, and completed in the two sand units
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(Upper and Lower, respectively), the potentiometric heads
fluctuated such that the gradient varied over time with the flow
upward at times and downward at others. This variability is
likely due to tidal influences on water levels and the absence of
a confining layer at these well locations resulting in the two
layers acting as a single hydrologic unit where the clay layer is
absent.

The metals of concern in the groundwater at the RSC are arsenic,
beryllium and lead. Under a normal range of pH these metals are
virtually immobile in groundwater. The metals prefer to partition
to the solid portion of the aquifer instead of dissolving and
moving with the groundwater. This relationship has been measured
and is called the distribution coefficient (Kd) and is defined as
the mass of solute on the solid phase per unit mass of solid
phase divided by the concentration of solute in solution. The Kd
can vary from zero to several thousand ml/g for the constituents
of concern. Contaminants with values of Kd over 10 are basically
immobile (Freeze and Cherry, 1979). The approximate Kds for
arsenic, beryllium and lead under the pH conditions at the site
are 29 ml/g, 790 ml/g and 890 ml/g respectively. Therefore, these
metals are basically immobile in the groundwater system. The
values of 'the Kd -for arsenic, beryllium and lead are adopted from
Appendix A, Table 5 of Chapter 250 of Title 5, Environmental
Protection of the Pennsylvania Code. This site is in the same
physiographic region as Pennsylvania, which is just across the
river from the site.

There is no specific site data for soil pH, clay content, organic
carbon content, mineralogy or sulphate chemistry for the site.
However, there are pH values for the groundwater at the site.
The pH in the Upper Sand Aquifer ranges from 5.6 to 7.0; in the
lower aquifer from 4.96 to 6.02, and in the slag area from 6.12
to 8.63. The pHs are in the neutral range in the slag area and
the Upper Sand Aquifer and slightly acidic in the Lower Sand
Aquifer. The limiting metal for cleanup is the lead which is in
the upper aquifer and the slag area in a neutral pH zone.
According to the EPA document "Understanding Variation in
Partition Coefficient, Kd Values", Volume II, EPA 402-R-99-004B,
August 1999, with equilibrium lead concentrations ranging between
37 and 187 ug/1 and soil pH values ranging from 6 to 8, the
values of Kd for lead range between 900 and 4970 ml/g. The value
used in the model for the lead Kd was 890 ml/g which is the most
conservative value of the range (shortest cleanup time) that is
appropriate for the site.
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Development of Conceptual and Numerical Groundwater Flow Models

A site-specific conceptual model (see Appendix D of this FS
Report) was developed for the site. The conceptual model included
the following three layers: the Upper Sand/Fill unit (Layer 1),
the Upper Clay unit (Layer 2), and the Lower Sand unit (Layer 3).
The conceptual model was used to develop a calibrated flow model
for the site using the USGS MODFLOW 96 code. Using a variable-
spacing grid, the entire model domain consisted of 37,638
discrete cells and 51,088 nodes. The model was successfully
calibrated to previous groundwater elevation measurements at the
RSC.

Development of a Contaminant Transport Model

A contaminant transport model was developed, using USGS MODPATH
96 and MT3DMS, to simulate the current metals contamination in
the groundwater at the site and predict the metals concentrations
in the future under natural attenuation and other various
remediation scenarios. The flow field from the calibrated flow
model was used for the transport modeling simulations.

The initial plumes were developed from measured exceedances in
the monitoring wells at the RSC. The plumes included three lead
and one arsenic plume in the Upper Sand Aquifer and one lead, one
arsenic, and one beryllium plume in the Lower Sand Aquifer. The
concentration used for each plume was the highest concentration
from data from the RI Report.

Each plume is separate with boundaries extending from midpoints
between the impacted monitoring well and adjacent monitoring
wells in which the metal was not detected at a concentration '
above groundwater quality standards.

This base case transport model assumes that there is a continuing
source of metals contamination and that it has not been removed.
Constant mass loading concentrations were varied to determine the
mass loading required to produce the concentrations that are
currently observed in the Upper and Lower Aquifers, assuming a
50-year period of loading. The simulations were run for an
additional 50 years to observe the predicted concentrations and
plume geometry and to compare the results with the current plumes
to determine concentration and geometry changes over the 50-year
period. The modeling shows that with constant mass loading of
arsenic, beryllium and lead, the concentrations in the plumes
increase with time, but the plume geometry does not expand.
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Additional transport modeling was performed simulating the plume
concentrations over time for the following four scenarios: source
removal and natural attenuation; .source removal and active pump-
and-treat; no source removal and active pump-and-treat; and no
source removal and hydraulic containment, using a cutoff wall in
conjunction with extraction wells.

Site Remediation Potential

Based on the groundwater flow and transport modeling, the
following conclusions were developed regarding the site
remediation potential:
• Under current conditions, with no source removal (i.e., No

Action for soil and groundwater and no depletion of source
material), the arsenic, beryllium and lead contaminant plumes
will double in concentration but will not expand;

• If the sources are removed, the metals contaminant plumes
would naturally attenuate under current groundwater flow
conditions (via dilution and dispersion) in approximately
90,000 years;

• If the sources are removed, the metals contaminant plumes
would be remediated in approximately 35,000 years if a pump-
and-treat system were installed, at 93 gpm. The conceptual
design includes 15 extraction wells, which are assumed to be
fully penetrating in both Layer 1 and Layer 3. Seven of the
15 wells would extract a total of 23 gallons per minute (gpm)
from Layer 1 and the remaining eight wells would extract 70
gpm from Layer 3. The combined pumping rate of 93 gpm would
then be sent to a treatment system;

• If the sources are not removed, the metals contaminant plumes
would never be remediated, even if a pump and treat system
were installed;

• If the sources are not removed and hydraulic containment is
achieved using a cutoff wall in conjunction with extraction
wells, the metals contaminant plumes will never be remediated.

• Approximately 1.7 trillion gallons, of groundwater, over a
35,000-year period, would need to be remediated under the pump
and treat scenario with source removal; and

• Extracting inorganics from the aquifer would be extremely
difficult due to the high partition coefficient values of the
controlling metals, such as lead (890 ml/g), arsenic (29
ml/g), and beryllium (790 ml/g).
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Economic Assessment

The estimated construction cost for Alternative GW4 would be
$3,455,000 and the annual O&M cost would be $768,000. Based on a
seven-percent discount rate and a 30-year period, the total
present worth of this alternative would be $13,043,000. An
additional capital cost of $649,931,000 would also be incurred to
remove source materials, since the groundwater modeling has
demonstrated that the groundwater ARARs could only be achieved if
sources are removed.

For the purpose of developing, evaluating, and comparing
alternatives, a 30-year remediation time frame is typical. For
Alternative GW4, with source removal, groundwater modeling
suggests that the time frame to achieve ARARs would be
approximately 35,000 years. A present worth analysis for a
35,000-year remediation period was performed using the following
assumptions:

• The groundwater treatment system would need to be replaced
every 30 years at a cost of $3,455,000 based on an estimated
equipment design life;

O&M costs would be $768,000 annually for the 35,000-year
remediation time frame;

• Five-year reviews at a cost of $25,000 per review would be
performed for the 35,000 year time frame; and,

• A seven percent discount rate is inclusive of inflation and
return on investment.

Based on these assumptions, the net present worth analysis for
the estimated 35,000-year remediation period results in a total
present worth of $15,015,000. As anticipated, due to the time
value of money and the extremely long time frame, the present
worth analysis does not indicate a substantial cost differential
beyond the 30-year analysis time frame.

TI Summary

Based on historical RI data, current site conditions, the
preliminary design of the treatment system, and the contaminant
modeling performed as part of the FS, the factors that warrant
the decision to declare groundwater restoration as technically
impracticable include:
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• The 35,000-year period required to remediate the 1.7
trillion gallons of contaminated groundwater;

• The high present worth cost of $13,043,000 for groundwater
restoration (for the first 30 years);

• The significant difficulty in extracting inorganics from the
aquifer due to the high level of contaminant sorption and
locking into soil;
The large 200-acre (8.7 million ft2) spatial area of site-
wide contamination;

• The replacement of the treatment system every 30 years of
the 35,000-year remediation period, based on the typical
design life of equipment; and

• The inability to achieve groundwater ARARs or target cleanup
levels in a reasonable timeframe.

Groundwater use restrictions would be required to be maintained
until NJ-GWQS were achieved, and impacts to sediments, if any,
would persist until concentrations were substantially reduced.

Alternative Remedial Strategy

As discussed previously, Alternative GW4 is not a viable strategy
for achieving ARARs or remediating groundwater at the site within
a reasonable timeframe. A waiver from achieving NJ-GWQS is
warranted. In addition, aqueous plume remediation would require
that all contaminant sources are removed. The alternative
strategy is the implementation of the Limited Action alternative
for groundwater, with long-term monitoring of sediments, surface
water and groundwater to assess the potential for unacceptable
ecological risks. The long-term monitoring program would be
performed in accordance with a Long-Term Monitoring Plan, which
would be developed in accordance with the Final OSWER Monitored
Natural Attenuation Policy (USEPA, 1999), following adequate
delineation of the groundwater plume.

The Limited Action alternative (i.e., use restrictions and a CEA)
is protective of human health, since it provides control of the
exposure pathway. This alternative would not mitigate ecological
risks if the groundwater causes degradation in sediment quality
and impacts to ecological systems. However, based on historical
data that show sediments were impacted predominantly from outfall
discharges, there is no definitive evidence that ecological
impacts resulted from contaminated groundwater (discharging to
the Delaware River). Monitoring of sediments and surface water
could be performed to determine if groundwater is causing
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unacceptable ecological impacts. Should potential "triggers"
signal that the selected remedy is not performing satisfactorily,
a re-evaluation of options and the development of an alternative
strategy to mitigate these impacts would need to be performed.
The criteria (USEPA, 1999) that signal unacceptable performance
of the selected remedy and indicate when to implement contingency
measures, include:

• Contaminant concentrations .in groundwater at specified
locations exhibit an increasing trend not originally
predicted during remedy selection;

• Future monitoring indicates unacceptable impacts to
sediments or surface water;

• Near-source wells exhibit large concentration increases
indicative of a new or renewed release;

• Contaminants are identified in monitoring wells located
outside of the original plume boundary;

• Contaminant concentrations are not decreasing at a
sufficiently rapid rate to meet the remediation objectives;
and

• Changes in groundwater use will adversely affect the
protectiveness of the remedy.

The alternative remedy is based on the current data and is
subject to change based on future data that may be collected and
demonstrates differing conditions. Five-year reviews, as
required by CERCLA, also serve to evaluate whether conditions
differ sufficiently from those expected to merit a re-evaluation
of alternatives.
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